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SUMMARY

I. Title

Development of Plantlet Handling System for Tissue Cultivation Room

II. Objective ‘and Importance of Research and Development

The objective of this research is to develop the automatic
system to handle plantlet in tissue cultivation room in order to make
automation of propagating process in mass production. Currently, this
process is done by manual process, and so failure of propagation is
about 10~20 9% due to contamination of worker and working
environments. The Automation of propagation process can exclude
worker and clean the working room, and so the failure of propagation
can be decreased. By automation of propagating process in mass

production, the productivity of propagation can be improved.

III. Contents and Scope of Research and Development

®m Recognition system of plantlet in tissue cultivation room
* Propagating method of seed potato and shape of petri dish
» Study on image processing and lighting source
* Recognition algorithm of plantlet

* Algorithm of determination of cutting and griping position



s Plantlet handling system
» Mechanism of cutting and griping
» Handling robot system
* Integration and test of handling system

» Economical evaluation of commercialization of developed system

IV. Result and Application of Research and Development

» Standing erect method is not proper to propagation of seed
potato in tissue cultivation room

= Crawl method is proper to automation of propagation of seed
potato in tissue cultivation room

» Plantlet recognition and determination of cutting position by
image processing for handling robot

» To commercialize the developed system, additional development is
needed about cleanization of the related system and propagating process

* In the case of mass production of propagation, automation is to

have economical propriety
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: = C
D
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- AT £V 7

- ol o] FAFg (X,Y)
 utr] Alo]9) Ag d;

= ab, bc, cd, Akl A |
« Segment & AH, ¥4, $4H HIH

3. Branch Finder Program 3%

Qlelo 2 Raw Data Format ( *img ) &2 =7]|7} 512%480%]

717 He AdE 71E2R 4]

a3 BUe Poise

(Segment)S &3} Wt}

‘ function call diagram I

main()

readmatrix() scan() print_line()
/
Image()
check_total()

N

A7 RE

check_start_tip

check_end_tip

new_seg()

end_seq()

new_seg()

OY 26 TEOH FA

end_seg()
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Agdaly] A Bad FAdER P YEEL gL 2o

linemain.c

~ main()

line_io.c

~ readmatrix(), print_line()
scan.c .
~ scan.c

~ skip_blank()
ch_stip.c

~ check_start_tip()
ch_etip.c

~ check_end_tip()
check_t.c

~ check_total()

- serch_pcp()

~ check_branch()
new_seg.c

~ new_seg()
end_seg.c

- end_seg()
memory.c

~ Image()

~ Imageint()

~ Imagef()

line.h

farmem.h

bf.prj
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4. Branch Finder Program® 34

(1) void main(int argc, char *argv[])
® readmatrix()& &% .
CYPEoR 5ol omA HYdg U 1Y H2ESYE HEY
£9 ZAES AFs7] Y8 Bd ol§& sty wolEA Opend
@ y&AEZHE 094 HEIGHT 74X ®H3A|7|EA wf FZutth scan()$
&%
tscan() & 1 # A HAG

D WF seg_ptre AA A5

Kt
X0
rir
X
LJ
2
{m
i
L
A
oy

249 26 228 olulx| 7

@ Cutting Point A4}
® &9 3dd A& 715

seg_id | StartX | StartY | EndX | EndY | Type | CutPX | CutPY
0
1
2

ad 27 23 A% %4

® staAo] AARE =9 ( print_line() call )
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Seg_id | StartX | StartY |{-EndX | EndY.| Type .| CutPx | CutPY
0 352 0 273 127 200 301 63
1 258 2 266 127 200 251 64
2 407 111 335 283 200 374 197
3 270 128 297 207 100 | 277 167
4 187 144 282 207 - 200 200 175
a4:28 ZAAE &9 34A
@ &39 vz 3
(2) int readmatrix(char *argvl])
@ dg3des A Y3 W2 &9 ( Image() call )
@ d8sd A
@ Pixel ValueE ‘0" 3 '1'2 ¥3
« Pixel Value 7} 2550)® '0'e.2 A&
»Pixel Value 7} 0 o|® ‘I'® A&
* A RowollA & 4709 Values 022 ¥
-wtA 2 Rowe EF 022 W3
0 01010010
0 01001010
0 010|000
0 0/]0{010,0
0 | 010101010
0 01001070
oy

NEH Text AEE AHA317] 9430 File Open
Nrd wdeo] 715
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(3) int scan(void)

@ skip_blank() &%, 'I'S 22 w7x X & F7}

® A%5E 19 A+E Countd
.84 X BE7 2 Rows] 2L selAw
check_start_tip() £ check_end tip()& &%

@ 9Ll &HE 09 /MNEE Countd
- @A X #E7t 2 Rowd] B 7he)s)d
check_start_tip() &< check_end_tip0& &3
check_branch()& &%

@ ‘19 M52t 02 MFE AAZE 3o check_total)E& T2

® dA9 X #F7F @4 Rowd] £l E28 d7x ¢4 @, @,

@ #23

. while(..=="1") [while(..=="0") |while(..=="1") |while(..=="0")
skip_blank()

while(x<WIDTH) |while( x<WIDTH ) while( x<WIDTH )

sk]p_blank(){ ) 18 (.} 23 {..} 33

scan()

a3 210 scan()9) Ay F=

" (4) int check_start_tip(int ch_point, int cnt_width, int cnt_zero)

D Qo] A7 RBo] ojd Moz o] AFHE § B Buox=

HAL |
@ R E FEIH new_segDE £%31 QA EFE TAEL BASE

Flag#tS Return &
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oo |Oo|C|C

138 211 check_start_tip()e AN Fx

(5) int check_end_tip(int ch_point, int cnt_width, int cnt_zero)
O Yol AR FEo] old do] EYUE o] E FEAXE HAF

@ ol & HEo|d end_seg() Call 3tx ofg ERE HAL FAsE

010 010
010 010
010 010
010 040
010 0410
010 010
0]0 010

19 212 check end_tip()e] A2 3=

(6) void check_total(int, int, int)
@D check_start_tip()& 3%
@ Y 27, | EFE] ©

check_end_tip()& &
@ @9 A, ot EF &0l obd A%
w71l sldsteA HAL 2 ddEHe A9l tiste Flag Setting

b 5

[
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- Type 1 : & T & AIWES] ARAAE 24

TS LCERGES)

1% 213 Segment Type A &E ZAF

S gaa e A9 A4 (B

79 2.14 Segment Type €3 XAl

@ 7 Flagel thste} HAT 2 9.
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(7) int search_pcp(int, int)
O 71 o3 A F & MaHES] E =
N Z2E MIOHET AZRE B2 F HNOHES EE 2S

[al]

O X
= X

= RaA e 49 A (24)

1% 215 Segment Type 3 FA}

(8) int check_branch(int, int)
O Y Ay 2719 g3l A2 AOUE AIFRJAE HAF
@ NMEE AaAHESY AZo|A new seg)E 35

= mad s Ael AX (1AA)

18 216 Segment Type A1&A FA

_50..



(9) int *new_seg(int)
O FxA dFo] AIHES AlZAH fFste X, Y #EE 7I5F
@ #Fz F3o]d callocOE o1 &3 AIUNE &M
HEgg &9 :
@ #Hx F3Yo] otYH reallocOE oj&8tq 71 EF 4 AVIE A3
24 .

@ 712 BAAE g4 A4 A= A (sort() £&)

seg[0] segl1] segl2] | ..... seg[49]
sX sX - N [ SX
sy sy sy | ... sy
ex ex ex | ..., ex
ey ey ey | ... . ey
type type type | ... .. type
cutpointx | cutpointx | cutpointx | .. ... cutpointx
cutpointy | cutpointy | cutpointy | ... .. cutpointy

29 217 struct segment seglSEG_SIZE]
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19 218 segment®} seg_id

Sos 0

Sos 1 0

S0s 2

SOS 2 3

SOS 4 2 3
S0S 4 5)

e 6

39 219 sos o Ay w3}
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(10) int *end_seg(int)
O MadES o] XHd A¢ A

I AadES idE AA

(11) int *sort(int *, int)
O uEe X #F o2 A4 (Quick Sort)

(12) void skip_blank(void)

® 1< 2AY YA X #E F7HAF

(13) void print_line(char *)

O Hdz2 AFE AAS FgEdl 29

5. Branch Finder Program® A4+ & W4

1) Predefined Constants

#define
#define
#define
#define

#define
#define
#define
#define

FOUND_START_TIP
NO_START_TIP
FOUND_END_TIP

NO_END_TIP

YES
NO
TRUE
FALSE

_53_

10
0
20-

= =

_?L

rir

e
=



#define WIDTH 512 /* size of image */

#define HEIGHT 480
#define SEG_SIZE 50-
/* available maximum size for segment number */
#define PCP_SIZE 50
2): Variables

struct segment  {

int sx; /x B AIWMES AlZRH x BHF +/
int sy; /% F AIOUES] AlZAE y HE x/
int ex; /x  AIHES] 2H x FE +/
int ey; /x @ AAVES] EH y FE v/

int type; /* AIWET} GAA S7)AA] FE +/
~ /* type ==-200 oW ¢ */
/* type == 100 °]H &7] %/
int cutpointx; /* €7] cuttiing p'oint 9] x -’-‘}E */

int cutpointy; /* €7] cuttiing point & y ¥ */

extern struct segment seg[SEG_SIZE],

extern int X,V
extern int seg_size
extern int seg_id;
extern int seg_ptr,
extern int start;
extern int peps

/* check point of the previous line */
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extern

/%
extern
extern
extern
extern
extern
extern
extern

extern

int

nep_flag;

flag to indicate that the next line is a new segment

int
int
int
int
int
FILE
int

int

remain_new_flag;
remain_end_flag;

pcp_flag;

remain_seg;

*s0s, *templ, *temp2, *temp3;
*out,

maxsize;

cnt_w, cnt_z, chip_flag, chip_size;
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A3Ad =AM 2454 A4 =2

1. A12€ A8

A2AEA AL sdHE Ao ) durHel Mye

o
o
k)

© Window95 #79l4 PCE Booting& #Ht}.

@ Visual Studio Icong Clickdte Microsoft Developer Studio® 4l 3 3
=3

® Menu Bar AelX “FILE” Pop Up MenuZ Click3® Sub Menu7} 4
Bdt. Sub Menu %94 “Open Workspace” Click3l® Open¥ Fileq
Agst7] $1¥ File Dialog Box7b gdAe] 3ol ®© & tog
Directory W¢} Fileg A€ste] 245 A4 $4 Program< Loading
gt

CW A A & A W vts2¥Wvts2.dsw
@ Loadinge] 98 9% Main Menu Bar Ao A “Build” Pop Up Menu&

Click 3t Sub Menu7} L’rE]-L}_.TL, Sub Menu ZolA "Execute vt52.exe”
< Clickstd =4S4 A4 Programs A#sA HojA thex 2o sy
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OY 220 2AEA HA Z2aP AF HRF

2. 24 &4 A4 S/W A8

1) 3}A(F)

“BAd” 7w E MEstd o3 o] 3HAY SHAC

%} (F) |
Z2E(X) |

24 E Q14 §4& Program®g £3387] 9389 Main Menu Bar 4

o} “39” Menug Click¥ ¥ Sub Menud! “Z&"% Ay 248 &

_’-.57 -



2) v =}

(1) BE d% : ASE s Ad9ay) datel Agsts AR
M oed 2e 4 FF s 4@ |

ANE ¢4 T2aWL A ol AFAA ALET sfujatE A
esjob e}, |

7ol g}

rc | 2 RGB

Cam No p PAL
RS170
CCIR

(2) Cam No 5 : BoardollX Htj 4the] 7lwiztrl H&EE & 3l

AR
o] 34¢ YUY Cameras A HslE= wvikoltt. Default Channel2A
H A (One)7t Mg}

P

7t 2t
rE >
Cam No p One
Second
Third
Four

3) Calibration

Camera®] #X A9 Robot #E 7 ¢e FadAE HAsE 752
8t &, sivie BFEAQA 329 Robot HEAJA mm T 4B
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@74, Scale Factorg® T3t ©Alolth. ~ =3 Roboto] 42488 doste
X9 Camera’}t £2AEAE Qe AX7F @A 2 #AFA Y ddA
¢ Link A1Z 4 ¥ Calibration Toole]l W82 &A €t} Calibration
Tooldl e Z+ #FAY 9HS AT F UAEE 7Hevdd AAdel a8 A
3t} Main Menu Barel 4 “Calib Menu"& Click3# th&3 & Dialog
Box7} 3@ 3] A

"3 2. 21 Calibration "+

(1) Origin(X,Y) : 34 RFE AN 2 29 Comerd IxE Y
ElYE= A ¥ 2 A Calibration Toold T ¢ AEE YA@S LA
o,

(2) Size (X)Y) : Origin(X,Y)ol 2 ZHAIZE d4d99 z7|E AA
371 9% YPAS2A, X Sizet HAMNA $3 YFoz gol 37}
53, Y Size = SRAA ok Mol Zrbste Wikolh Ed Ao
23 Xs} Yo 2719 Aol thed e Aslel Aol Aok

0 < X Org + X Size < 640
0 <Y Org +Y Size < 480
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°of W A Xk A71& UY¥E wo] FHPAolE Rectangleo] 133
9. ol AHZ¥e 271 REAM HAE e g

(3) Edgell : Calibration Tool ol M Edgese F&37] 9%
NNEHoEA 9¥Y FRY AW EdgezA 3 Ed. Jdu Y= o)A
20572 7hssty SR e s 8 ALY uAHA L AHA T

(4) Sample No. : ROL. WAl %% EdgeS9 74< Az =

g
#e o AXelH EdgeSe #23 o e SHHoE 52 AW
o | |

(5) Old(X,)Y) : 1 3tz i oz Ags Yehuls g9z A,
1229E mm etk o] ge FaA 7129 goz A ud Cameradt
Lens& VA AU Ao B 79 o] gt onjs} o}

N

(6) New(X)Y) : ©] 3t Calibration Dialog Box #A'¢] “Run”
Button& =3 A Calibrationg A8 A7 FAsst:s 2L gholth
Az FHD o @e Fo2 A% AEH7 ASHE  "Update”
Buttons A% Zfolwt Systemol AHAHIA  Algo] sy
“Cancel"s T& Zfde Mol T g ALHXI} dm, 7)E9

Old(XY)&9 @& A&t

(7) Run : (1) ~ (4) ¥ 7449 d8& &8% Fo “Run” Button
T2, Calibrationg 2333, (6)HS New(X,Y) @< Updatestd T
ALttt mgh gl el ol Calibration Tool2] Toold] AL E A8t
o Camera®l 94& B33, 2010 EdgeS S a4 EABT

tjo

(8) Update : Calibration &S 453 Fo) A2o] Faiz s

S o2 Wg¥ 9ol “Update” Buttong =24 Calibration DialogE
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Exitgc}.
(9) Cancel : Calibration &dE& ¢53 Fo M2 Tz =S

goz HkgdEx] ¢rlE 939, “Cancel” Button® =24 Calibration

Dialog& Exit &t}

124
4132

80
<& 40 >
! }
i - ()
\
'
1
'

-$3.4 Hole

19 222 ¥d BYEHo|A FHJE

4) Snap

Off-lined| M E Hs) 22T 5442 On-Board 49 Frame
Bufferel #7874, Frame Buffer? &¢¢ Hard Diskel 44& 3t =

#ate 7lsE s
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19 223 744 Snap " ¥

(I) Snap fr Camera : CameraZ %€ Live $}/¢¢] Frame Bufferel
AZEY, AAE 34e Display Consoled £3 314 X 2l€ Graphic
Dates} 74 3tdAol £33} Display Console2 Hul 470712 A A =] o]
11, 5 WA Framee thAl R WA Consoles) &3t}

(2) Snap fr DIB : HDDdl A" 3(BMP Format)& Frame
Buffer] Loading¥t}. Loading@ 3}4 File File Dialog Box& 319
93} 11, Display ConsoleS &3t 3@Ado] &35}

(3) Save to DIB : Frame Buffer®] 342 g% 9o Az S ¢
st AT "gort HAS=H o] W A File B2 File Dialog Box&
&8t Ad¥E I, Frame Bufferd® 3t¢2 HDDel BMP Format2 2
File 322 AAEG. o] o g 49 Sizex 256K Byte A% A"}
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capturelJEHnain [
gY capture05-snap - imgb

5) TOOL

"TOOL” ®lfe dideoz i 5
A

(Pre-Process) 7|5 02X,
Histogram®X/Y Projection 7]% %t

F2317] Hdol "aH
Cognex Tool& - AF-&3}od A,
I, FF FFol Haszit
Ao ALRH A e,

tlo
-4
o
ol
R

Tool %4¢] Sub Menud] 7|5EL A2 Ee

(1) Histogram Tool Dialog Box

19 225 Histogram Tool Dialog Box
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(2) Projection Tool Dialog Box

19 2.26 Projection Tool Dialog Box

6) &4 E AA

A

29 Cutting 918 B4&37] Aot} H4AYE 2ahete 7]
Off-lineg E3 2

2l ParameterZ A3 Manual 2

% ParameterE 7}A 3 AALS $8sts xpEatgjo 2499,

|
}

39 227 &4EA FA Hw
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(1) Manual 24 © 2489 H3 A4¢ sl S4AUE 9
4AE e 7120z NS vAEE 245

MEES ¥Ystm 1
of A4g 94F WFSe Mol 2wz IUEAE BVY 4+ A
A4 WE AL

“Manual ZAl” Buttong Click3l® te&d & A48
213} Dialog Box7} 3 A o] EA| g},

9 228 €S &7 AA Al

Z Ad Comnerd 9x&

@ Origin(X,Y) : 3% #HEAAA =
REE AAUES dFHA

BlE= FE2A, AAY "ol AAEL ¥8Y £

dl=3 .
@ Size(X)Y) :
7] 998 48 ®WEEA, X Sizes 3NN

i, Y Sizew 3tAGNA otd Wgko] Frhsle W

FE Xe Yo 3719 el e e =g Aol g

Origin(X,Y)ol A 6] ZHALE Ao
H

0 < X Org + X Size < 640
0 <Y Org + Y Size < 480

ol mj, Y ARt A7 E UHY "o FHAF= ROI Rectanglee] 2

HAo o] AZtg e A71E BN HAHE & dFPA
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® Edgel : 3Ho)4 £429 BdgeS
24 948" gtHYg A7 Edge2A T EC
bty S8R 8 HEe M e dHA N

@ Sample No. : ROl WA #&%¥ EdgeE9 t3S AAsE 9
FEAM, ROIY AAHEXY)ol 71E&9x0x, o] AXN2ZRH Y Sample
#g B3 XA Edges g 280 o e EAHOZ 52 1A
o Abggch

® Run : & @A74 4E& ¢8% Fol “Run” Buttong F2 9

KX

LA

Edge LevelZ 44 ¥ 7kg 7202 Rolel 9
e 2E £HE 7IFez BAYES 53
A&t} abs(P(,j+1) - P(,j-1)) > Edge Level& e P(i,))= Edge®
A ZFH I, PGi+D7E PAHRT #ew sgMo sead EAHT
B2 PGi-1)E RO WolA (j-DHA szelAe Gray Levele]3
PGjE (A starolA 9 Gray Level, PGj+1)S (j+1)#A R 2] 3}lAd)
A 9] Gray Levél grolt},

® Filter : Run %9 A2 o}zl EdgeE FolAd FE3
Edges$ AAste A 22 A, FEH Edge: Virtual Edgez2 M 3%
Fota, =Moo ZA gAde] EAFT

@ Object : & GANAM F%9 Real EdgeE Z3A A& Z7)
U 9] ¥ Segment ObjectE& W&, o] 235E Segment ObjectS
Zt9) Chain LinkE WHEolA £7)9t 49 AL Fold F 7+ 2Y7he)
A4 Link®l $4& Cutting Point24 2+33t9) 3@ Ato] Orange Mo g
A E AL

® Exit : =45 94 &
S A4E Ao wgetr] 93
2 Di

alog BoxE& Exit 3tt}.

i

=

tlo

FEY Fol A2 HRY A4N5E

<
S

ol

ystem DataZ4 528 31 24 E <

(2 FEBA : Manual A} Modeold HA® e szom

CameraZ FE] A4E2 34ES YEWolA 24 E9 Edge FEoA
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Cutting®] 4% 2 EA 7422 4502 Fgac}

7) AAE

“AAMA " blFE RS232C(COM2) PortE %3t Robot Controller
2RE WHS PolA, PH distd Actions Y5, F3E FHE
ThA] Robot Controllerl H&3te 71%S F3%t};  Robot®e F4
Protocol2 HHE = uigUd. “HAEY” dyves g3 22 24
o3t} Aeo] 7b5stA frt &, Gray A4 viwdA Y 5% by
2 Enable ¥t “HAMEE” vlwE Camerad EZE= Sub MenudlA
Camera Types A€z, j7 54 o7& HAHsof Enabled .

19 228 ZHAA A W

® Start/Stop : Vision Systeme®] Off-line}4 On-line E=2 A
S 3HAl Ho AAME 9 “Stop” Sub Menu®Bte] Aeo] 7h53ln, I o
o] RE "lfFE Ado] E7l53t. On-line L= Roboto 2 H-E
e HH d&sle 7I5HeE 3% Off-line ModeZ A 9
3t A= "Stop” Sub Menudl 93t On-line ModeE &3t} o] uj
E-ZAT HwE AYE EE wlwrt dgo] Jhesi

!
rln

|t
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8) AF& A

Robot Controller$}e] EA& 938lo, BN
i1, Serial Port2 €9 $A& @931,
T3 3t= Command Interpreter ThreadZ 3t}

t Ago] JteatEE Hdd Fo Gray Aoz

d
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A3 z2AMPY 24EA ASY A2

A1Ad £24EA A HolA o] &

22 g FAFAAAA AT F Je MY HAUES A
A gojok st A Fol T2 A Fol A WY
ZhAok @, a2y oA E AHEEE AR did A% FA
A B AAZ CO2 HolAHE Algste] AL 75 Aol o
3 AEE Ak o] Aol o] & dolA Hd A¥FAE= 1Y 319
2o},

&7
& TE
22l

2|
=
A

tlo
Jo

]

£

N

s COZ Laser Cutter _
+ & 70 ~ 90 Watts, A58 (CW)
- &% : 05 m/min JE S PN
» CO2 laser © 37 106 p#m * Robin-Sinar(RS1500)

29 31 CO2 #olA A
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4gAsel 5d AR E1E Avar] AMNE CO2 dol
80 Watte] 9l7h @astdn, A2 2718 A9d ©AL 20 W o3
of B Zol 19 32% 2ok 1Y 33014 RE sk Zo| Ay wwe] ]
Y AR 2 2Ud YU veyc FE 9 296 o 9
297k Lot ol Hge Aol 4Pl J¥L mAE Aol oz
UFe 45 4Ae Bt

%Y 32 CO2 HolAEg o &3 A< ¢4

2% 33 Wolx Aw wd 80¥) o
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HolA dge Aude] ARY JuE F Ado] UL AL}
o 717Ho AP FE Jou, AA HolA HA FAsF Ax w7t
Aol uaTtE wdS D itk XEA FARA A FAA Hol
A AgarldE Be Hl&ol £7 wWEd AA HEH7de oAt
dolHE AHEstd Aol A APl 2o YA, 2 i Al
Qg e oHg) ol QA Aot zEzz aelsHd | AFAdR
Aol thE AAAAL FAel & F de TFEI FE MAAALSY T5
e A o

A23d #A R Ad WS

A AW wieh 2ol M@ E7) AQ FAQ do)AHE AHESH
7ol B 8ol UE Bo] 283, Fu) AAZt UF A7) fEe] AEe 2
ZHe AARAL Bl & F dE FERE FHE VA4 A 1 H
A7ty &l dsl A7E kT

1Y 349 o] 2R d=-olHEH F¢ aHE FAIA o
el a8 Ast agsg A FUE ARt ARG a7
=2 gk o A aYH F& FLAA &2HEAE HA
o) "ustn 5P & F U=F stoof 33, TG 2| FRY F
JEE FHESA AL s HAs "esd. @A RV-E2 2%
o] de-olAE FxA AHY 2IAWE BAY A T 2
& 4 9 7F2E /AT YA Reth F, @AY d=-oHE F24
Aeg a5 2E FAA 2Fs FAAND £ Y TEE o
agm A aYNE 4 4 B FFHEF T BT, T aHE
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2 7h7F EAE o s, o] & 9% Tool Changer: 2o3hA o

ol H&stA Bv. ez 1 e ¢ s A agHE B2
stofob &t7] wiZell A zans dASs 2 4 Y= Tz A8
AT AHE 24EAV AdA "D B9 o)9ols &AL Fx o] g
=5 ZAGor s, T 3 mE GZo) 9% 4" AYLe YA o
T AT TR} HEE el @t Dz durize oss st9s
o] &5t FASAUL, 2= 288 Forceps AHE3Ith. 79 13
He 598 2% s FRHo shue] Y FEYS ALEE 5 g
=5 ST, HAA dA3 & £ UEE U Al AL Ndsgu
agx «Lr.% el XL h5d 28 Alo)2E o)ge &
A RA g AGA]d S goldA & 4+ JE® sy 19 35
e e Zel#e] F+2E YEtd Aot

2d 34 299 9 A= 24 EAE 1 dusts 37

29 35904 AE e ase HYsA AA o e
AZ=A Qe =2 EF(A) WiEE 19 363 Zo] w$ Exo u)
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UES 73 Aok EFE AU ES e olfre F HY =2 EF0]
i gd W, & 3¢ 2dH7 2slA € 9 AHS JHE Zo| 239
A€ok o] Atolel 24 F A E7]7F E°7HM AHEE Hdo] Hu o
gujel F& 7] FES FA 2o 47N, sk & AE 28R
o 717 a8 e A Hd g3 EZHA Topop . mEHA, xH
5 o B Zo] AZEF A2Zol AFH eHo|d F£7}F AFE #

E2 5t 2717 28X FEE YW dof FEES 2= ATYL 4§
st =2 2% As Bol t@ A% FxE 1Y 369 2o

a9 3694 A ddr] R a299rt dZ2He kB2 -‘%%01‘4, B

2Nt A Be F AEF 2T AAH} AdlA Lol
= Aot AZYPe £NBA 4A oW LNEBAE FE F
AE% 2y FEg zelsls AsaT

e
<

@

29 35 Age ane Pz
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A3A zANFE AP 2% Ax=H

1. Nz2d 34
1) A4 N2=¥ 74

zAGA AR FAFP HEE AEY A2H F2 A
o9 Al2ge e 2o

« Petri Dish €% XZ 2% A&¥

* Petri Dish }IEH 2ely A|="

» Petri Dish Loading/Unloading A2 ¥
cJEYE 6% UBE 2E A &H

s E Axd

Azd AX FA ANEL 1Y 387 23, ANEA 27 wjgA
A wikE A2 sSlEE YA(Petri Dish)7} ol$5 o] 2] A9 2
o] A 1A0] =3 u ojn] FA APMeAME ¥l FHEF A7t LA
4A9) olFH o 94 YriF. Az HEF UAZE T AP A &
o)A 1A0 &t HEZ dA EGAA IC/ AEY HrE EFHs
W XZ 2%0] g4 HED i F4E& F2 34349 Openg 19 +4
S AA 2Ho)A 2Ad ¥A ¥ I OL XZ 2Xeo] U 94X F7o
Open® HET dAE 2 9)A 2He|Hde ¥eto]’(Back Lighting) 4
o A "o
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XZ-Robot Empty-Tray ' ‘ ‘ { Camera
tation2-8

Home g
: LT ‘_———— - ]
i1 m B
Gripper I 1C
SA % 1A 4——

‘5B 4« 3¢

2A — 18
Vision Plant-Tray
Z(+) = UP G-CLOSE Tl
Z(-) = Down G-OPEN
G-CW 2B
G-CCw

1Y 38 2R ASgY Al FA

slee oA £33 AEY OAE FR&D 2484 A4 A
selol o5 APAY AUAANE BAA HW ASY 2Ro| ol Faho]
A B2 R Y $HL SET F AVH 2424 292 2dol4 4A
AN d71stm Qe W e dale FUelA)ee APe HEolaA
gch. Bx, 9 2 $9 Aol drHW FY 29 HEY YA o
342 58 9g. e Werel el A A=e dAol s 3
ol #2HW o) A= PAE FA F42 ST G AEH o
Aol dis) Aele wE@t. 2y 39% A4 AEY Axde] T A}
Ag B9 F4.
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1Y 39 A4EH #SY AAd

2) Petri Dish 59 129 2 XZ 289 ZF A =9

é

AED U A5 2¥E 29 3105 2ol XZ 229 Z
sagol gon] 729 $a4e 2y RHg gol% wWEd o 4
g 90 HE” gA @53 zANE B T30 g8 s A%
90% 3 HA(CW,CCW)& & -’F UNEE Hol glorm, E 83 FAY

Open, CloseE 93 A

6}%

rlo

25S TY FHO9H e
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PXS4INACDRIENTALY
4-SHCS M3a1)
3-SHCS Wem13, S/V 1
304 .
4-3HCS W3R, /W

/

PRC-12-90-RSI(PROTED

2H2-L MBS(SAMIK)
JSCA-N3ACPISCOY TRU!

2~TRUSS SCREV M3m3

2-SHCS M4w1g, S/V
2-5/8 M3ws

2m2-SHCS M3w10, S/V

2% 310 Petri Dish 59 129 %
XZ 289 2% A29

a¥ 311 sHEZ gA A=
a8 € ZF A2H
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3) Petri Dish 53 XZ 289 X& A2d
o]
EL LM 7lols, 2¥15H, oY

|E2] gAIE Z+ AHo]A Tl o) EAAZ7 8 XZ 289 X
o fEd dA A5 2Pzt BH
:TL 1 o

Taete] o] FAYE T
=% 34 3L 3. X=9

2o
9z
WEd o8 TEUTH

8 X7 23 X= AAH

a9 312 Pteri Dish &
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4) Petri Dish Loading/Unloading Transfer A =€

1% 38, 313949 el 5 the AHHL 77 F= J)59 o
Zol tang. Z 2golde T s FEL 3in, 7zt A o]
HAE £98 F 9lE Jig #EL T d8) TEHT Ao Ax 8@
of 48% we 2gold 1, 2 4, 591 ¥ Loading/Unloading & 2
Asto] AAl Alade] 258, Bsst HEE stofob & AHolrp. Ao
A 32 "™ HALE ste 2Holdoln, Back Lighting 2937 3} thoj
FAE glon 9% W] XA o] o vlwatst ERAHol ot o
714 2N EA AA B o] o] Foj)

rir

i

RJILLSS fyes2

RODLESS Cyo #3

-

2% 3.13 Petri Dish Loading/Unloading
Transfer System
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5) 2424 5% I I &4

A2AEA AS

P A9 9% AN N2de F2 FEEAE 19

3149 2ot

Stepl. Robot ZEH|&Z : XZ-Robot Home Position, M-Robot Home Position,

Gripper Home Position
= ZFHI : Plant-Tray loading(Stationl,1B),
Empty-Tray loading (4B, Covered Tray)
XHOd Al &, ’
o ] - .

Stationl Ol & (1A S &) © Fixture CLOSE({1C)

43333333388

Step4.
Stepb5.

Stepé6.

Step7.
Step8.

3333838333

Step9.

a9 3

XZ-Robot O|&S (Home < Stationl, X= )
Gripper 2 W& 2 Z Down (ItH RAXIMKX, Xx= )
Gripper-CLOSE ® Gripper-CCW © Gripper-UP(Z=
XzZ-Robot O] &(Station2-A, X= ) _
Gripper-DOWN (JtH OFZ 2IX|, 2= | © Gripper-OPEN = Gripper-CW
Gripper-UP(Z= ) = XZ-Robot Ol (Stationl, X= )
Gripper-Down(Tray Grip ®IXl, Z= )2 Fixture Open (1C)
Gripper-CLOSE & Gripper-UP = Gripper O|&(Station3, X= )
Gripper-DOWN (Tray V& X|, 2= ) & Gripper-OPEN = Gripper-UP
Gripper Ol & (Stationd #Xl, X= )
Vision-PROCESSING
Fixture-CLOSE (4C) @ Gripper-DOWN (It Grip A Xl, z= )
= Gripper-CLOSE = Gripper-CCW
© Gripper-UP(Z= } = Gripper Ol &(station5, X= )
© Gripper-DOWN (JttH & X, 2= )
= Gripper-UP(Z= ) -© Gripper Ol S (Home 9, x= )
M-Robot Z&H A& © M-Robot BHS X (station3 < Stationd,
BIBAES 0 28 cutting and Planting)
M-Robot &Y &
Gripper Ol = (Home = Station5, X= ) = Gripper-DOWN(Z= )
Gripper-CLOSE = Gripper-UP (2= )
Gripper Ol & (Stationd, X= ) = Gripper-DOWN (Z= )
Gripper-CW(Cover Close) =@ Fixture~-OPEN{4C)
Gripper-UP (2= ) = Gripper Ol&{(Stations, X= )
Gripper-DOWN (Z= ) © Gripper-OPEN
Gripper-UP(Z= ) © Gripper Ol & (Home Position, X= )
Station5 Ol & (5B)
1 AIOI2 &S 2828

14 AEFY ZE A2d9 A T34
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2! 24 EA IEY 2R N2¥

¥ Mitsubishirtol Al A 23 RV-E2 22 EA7 1 ZAX
7hei 9 ol e BEAE AEHsIo) Y 2Rolth. R Aorlx
71E 2R A7IRg AVE 1/4 BEgte] HA) o} £2F BA FS53Y
ZAdolle s AR FAL ZF2 Yok =T, 9% J)79e FAL
s} RS-232C £EE %1 o] PCH Y Hostoll X 2R L Aojd £ g
o

2 ATAM AHEsts 23 AJ292 RV-E20)|% 2RoH,
Teach PendantE& &% oA 3 ZAAFd o]eolx, PCE HostZ 39 %
de 8% F v EBF TA|E Teach PendantE E&A &1 g4
3 Hostoll A 3= 3lo] Heldlty. 2 o]fE Teach Pendant?o g ==z
a3 #A4E e Wl Pendant A 9] Data-Key g PozE Y =
Fata, g Ade AdsA 237 mEolth. weld, HostolA
RS-232CE &3t Datag #A$3ste 949 Programg FAsior o).
PCeollA RS-232CE - %3] Data A$ste wie o8 71Xz oy
Vision System¥¢] F%& 123] WindowsI8 #7Ao|A Zzaae A
s AT}

2 d7olMe st & 9% Vision System¥e dFI dAE
A 3lH Windows98 “ll 4] Host Program< A 2}s} o},

1) Windows 9879 A4 9] RS-232C &4

of

dete Zeade 7

Windows98 4teljA] RS-232C XEE E3)
B AFgME Vlsual C/ ++

4aed Bge Tools AHEE & AT
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508 o]&3tdq AgA7E HHIA 2R Z2aPE FAHAE F OUES
GUI(Graphic User Interface)& |83t &, ZE HHE oy Wdoz
T3t AMEA7 HEEE 9 FeUt 94 dxE dd. ol¥gA 74
¥ HHEE FA RS-232XEE T3 ZRAAVIY ML ZRo] +3
& & =® grh. WA, RS-232CE 53] Data® $FAsc e 4
HEEE grh DOSHNA o 71%S Td3eW, BIOSE °]&3A

InterruptE AHE8A Y, 2AEIXE FF H/WS 82552 Registerg A =
Zta)A W) g7 AL dtedol Ylou, Windowsol M & o]# Zgle] Hast
Ak BE R AAE sube] File HE EA8tzm, ol AXE OS

Levelol Al &5 7] djiol, 5 Z2 3o YRAXNE Y A=E &
21, Filed] DataZ & AxE Zzad¥g 38 OS7F UHx d55

.'.4

377 WEeld. =, EARAAXNE AHESnA @obd sl% Device Driver
T AYE HdAEa, T2 FdAe AT FXY Handledt dAF=
FAoz ALY ¢ Ut} &S RS-232Ce ¥ HandleS =015+
Routine©] o}.

rr

ComDev = CreateFile(szDevice, fdwAccess, fdwShareMode,
Ipsa, fdwCreate, fdwAttrsAndFlags, hTemplateFile),

o

’3719) CreateFile &2 wi$ B33, I o]f= Fileg =& 4
Bal oy RS-232C HEH &BAX]9] Handle®: 9 & U= HEAS
7] WEelg, Ay ERAoE Y WEL AR 4A A3
XE =

od HelHE&E & F . Y gRFA,

S

= dolHg gdojsold® o 71X Wyol

Polling 4], 18]3 Event-Driven %40l 918 4 9dth  Polling#a &
A% Portgy elo}2o24 Data® A= BHo2 Agsrld A ol
oy zugle] AaAAE Fobd wgel Utk F7H(Synchronous)w
4e @W Daw® 971 A#sE Data’t So& w7x A% sgao
wetA, Data7} Soles A @3 1 DataZ o= A @o] FaatA Ux s
vz F7iwdolgtn 3o oy WAL DOSAAAM F2 FHSY W o

rl
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® Multi-Tasking 0S<] Windowsol & 588 A92 Adstus = 4
€52 &e Wyeld.  H%E7])(Asynchronous)¥4€ Backgroundel 4
Datag ¢l= W4 o Z Data Fol B& © F8&% Waolth = 1000 byte
g 41 942 B4ES FPst, T 1000 byteS ¢, Multitaskingol =&
g Wioltt. wiA 2o 2 Event-Driven W2lo] g 4 u. =

Signale] Assert H& wWol Data® ¢l& Wdolth oA EHg
Signal°] Assert®%1& 9 Data® ¢12# ¥ Maskingg 3t =4 ol
AbEstE - @47t SetCommMask® <ol 2 AFoME  o)gs

Event-Driven'¥4 ¢ 2 Datag & %S A=k}
2) RV-E24 9] A 9] RS-232C T4
1) A A%

RS-232C Ig #Ho

As dAsok g o] A

28 AH8E Aol Ben Zo| PCEIA
A& 2RA0 7\ PCEo| Zolok avl, U =z
2 58S ¥ 4 §d. E31e SAAgoln)

oL

!
S|
Aol ojd Agole AAH

o

3 2 W g
Baud Rate 9600 bps
Data Bits 8 bits

Parity Check Even Parity
Stop Bits 2 bits

¥ 3.1 RS-232C 4l A}%
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(2) 4 N5 9 Timing Chart

RS-232C g #o)l29 742 df A7 A% Connector
g4, 1ds 5& A ol 4 AsHY AR EA TN &4 5L
Z1AI9 wret 24z 24 =Ho| ok PCY H&3e AfdE dSste 4l

TS AEse AveRe AYAOR SHNA UE U ﬁl.c’_‘_j_i, PC
oA Abgsts AEMT 2RAIY AEMe) J5g B ol T HE
slok gtk PCot 28 A|0}7] Alole] dlolE #4412 EF ASCI CodeZ
438, ‘

(3) PCEHE 2¥Ao]7]9 dHolg A4 Eo]r

7. 28 Aol7]

ER(DTR), RS(RTS)E 2% 'H’ LevelZ 39 dol€&E 7|t
zg 3zl 9Jad ™ ER(DTR), RS(RTS)E EF 'L’ Level2 3t $218
FHol S AP} Wao] Aol TyH ttA ER(DTR), RS(RTS)E 'H’

Levelo] ®t} 28 3=+= "0x0D”, =& "0x0D + 0x0A” o]t}

Y. PC&

DR(DSR)°l 'H’ Level2 W v©lolg AEE 4 ¥3H. DR(DSR)]
‘L' Leveld o ©dloj8 & AFatd ERA 7N o] 2ATY.
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<Robot»- <PC>

ER(DTR)—» DR(DSB)_' : ,

RS(RTS) —»CS(CTSL,

Command_ 4! 8H Ex
23 315 dlol8 X% Timing Chart(PC—>Z% A0j7))

@) ZX¥ Aozl PCz9 dHiolg A% Elo]R

7ZF. 28 Ao~

ER(DTR)ES 'H” LevelZ2 3 % diolg] A4E MASL 23
€ A$3 9dLo= ER(IDTR)S 'L’ Level2 3. 28I = Parameter
"CMO"2 AT ¢ o

u. PCE

ER(DTR), RS(RTS)E =5 'H' Level2 a3t} 442 g7
2RA 7] Fo2HE A4 doHE 7))

e
N
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<Robot> <PC> J
ER(DTR) —» DR(DSR) L

RS(RTS) —» CS(CTS)

DR(DSR) +— ER(DTR)

CS(CTS) *— RS(RTS)

13 3.16 Hlol8 A4 Timing Chart(Z2 3 A0 7]-PC)

3) =Y =X HH 74

RV-E2 2329 Alol7ls B9d 3dolg 233 gled, olF ¥

3 B 2RSS 231 HXE AFse T AA/F2 WP, T2
el 588 Aoty =AEY] & ste T2aY A , 2% fE
g Alojste d=Ao By, R I JIVE IOHL I/Oxﬂ°1 kA

RS-232C ¥EE ¢+ RS-232C ¢i7) ##, 28z, 2 99 #¥ 59 31

X
th =3 BHEA A, WorkspaceZ AosteE 59 o8 /1A FeAd A

4 9l& ParameterE°] ith °leid HHI FAvHES AHEA
b} A AAY £ Yoy, mFdez AMESE wWio] 73 Hes)

=1 2 YA AAAINA B A FElmAM AR/
3, 3 FgA Move &L AE3 th5, Move HHl
gument, &, YX#1< FHsA 139 dHo] s Aotk
Windows989] EE wl¥& Aoz FAH oM, FAE7I
4t 29 3172 930 &Y AFTEE YEdO.

fo
ro
e

—87—



EE23¥H O

2

Main Menu = Handx| o 232

U |

= RS-232C o3 2

—

. HOME

 Move
Approach

1l
——=  Move Joint

—= Counter &jo{

glESEHEEY

™ VO Hol™y —

-

= Loop Mo |

/0 Data

——

I Manipulation -

|

Data Read ;

ER=]

s e A=

OD
o

23 317 "HEol9 AER
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3) 2 32 22

[Kl

(&
2
ol
oi

du 2 E}U
of

oA

Hu Elo

o

iQ'_'

g

]

i)

w

5

k%)

m:‘.

O

Lok

g

L

hﬂl

E

H

>

olo

x

fr

o A ?ji:}o]—_J_X} e gaHolo £5F :E:ﬂd'é‘!&ﬁ}. a8 9
g WHEo] vy drxo] Yehdo. 2o¥ BHFES A

o] ofdlo] HAIHO] MEME FHXE L2 1o
Z239e¢ FAY F d AR E FHEUH AT #lE =
17 oY FE YoM, A Z2aRE T ol AHERVF AF
gopgict. ey, & AAIF AMRE el 27AE 719t
, THA] d=Ee "Havl gk, RE T2 FAo FYH, dEHE
By TR 2R A7 ALY TAXE HELS @A A&
21 Host Computer® RS-232C Portol ™3k Setups 3st& ZHeolth
A Z2aRe A&d uig Zol dFY & gon, =P zZ=2IY
Sectionl /] 2% Keyboard= ?J“*—“Iél»l“: Ro| 7t ARgAe Al
A Ade Hole =rssEx Ao

>
=
it
o

=2
o, B

A

mlo 2 o ¥ N g
o R om o
tio H s

1

2

=

=l

13 318 7WE® Host Program
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2% Host Program®) Vision System& £#34t}. E38= o

+A, Host Programo| #3}7} 2A o} Vision System® =33t

ZE VisionX g & 3led 43 vx ‘%.T_', Vision System¥} 9] 2 & &

of ARl =2wt7] Motk 225U w Robot Hosts AHFE 2

hE EAll €o] Vision System¥, 2831 ZE Fo)7)9 EAL o 5}

e, oFA XE 2708 A AHgstEd ool BYn, FHoE o

¥ System Delay7} AXA HAA Moo 4L 7)) "otk wat

gk Aj2e8]lo) Vision-System¥ Robot Host® £ %3t} Vision Systemo)

W7 sty F7Fstd A o] oA Robot HostE Eeluls €4S Haigs
g, 29 3198 olg A3 g}

O .
T

'OPEN RS232C(#1) & SET TO LINE #1
'MOVE TO'ROBOT HOME POSITION
'MOVE TO READY POSITION
‘GET # OF POSITIONS TO CUT FROM LINE #1 & SAVE TO CO
'SET COUNTER #10TO 1
‘GET POSITIONS TO CUT FROM RS232C
‘INCREASE COUNTER #10
‘COMPARE COUNTER #10
‘NOT EQUAL TO THE CONTENTS OF COUNTER #1, JUMP TO S}
‘RESET COUNTER #10 TO 1
{110 MS @10, 0 ‘MOVE TO CUTTING POINT WITH GRIPPER OPEN
1120 MTS @10, -20 'MOVE TO -Z AXIS ABOUT 20MM

29 319 £39 Robot Host Progfam
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TAXES AA , .

slsith.  AM&A}E Host Programoi A

B Aoj7]d g2 3 & olEF AP} ER Ao]r]dlA Vision Data
KN

& Yoy &Y BAS vt AYPsA YALZ Vision Datag ol

10 OB +1 Digital &8 2t #18 ASSERTSHCL
20 T 10 "2 &2 Delay
30 OB -1 ‘Digital &8 20! #1828 NEGATES!C].

29 3.20 Vision Data Request Program

22X A7l A A FsE Parallel JOFENA £ AFolres H
SZ8# U AHE3te Host Program® §41& @tk 19 3212 2
EA017]9) Parallel /OE YedTh

]

-

N4
— }_“

General Output #1 — L

General Output #2 (I\

General Output #3 )
General Output #4

o fo s o [~
./

a9 321 28 Aoj7]9 Parallel /O
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Ao 28 29L& 2R A 719 Host Program#} 9] Digital /O
A7) AG BRoEMN, 2R T2 WA B2d wo] Vision Data
7} A1 A Host Program¥ $}¢} 22 woz EAdth = Digital
Z£3d<Q o] ASSERTHW Host Programol A= F7)8 02 o]Z Checks}
T2t Digital 9 etQle] ASSERTH ™ Vision Routined A#sto] Vision
Datag 738, ol& ZEA70] BuFEs 488 st Aotk tg& I
H 3.22¢ o & d9dn. ‘

uu e
-

nE
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PC
Host Program

Robot
Controller

ST
—{ START )
- ; .
———l— Move to
Set Timer 1, i Home
; . toWakeUp | : A—
; T i ——L‘“_““.
| l Assert ;
| 6 T3 | Digital Output
| n Time? NO I
YES Get
— ot x| s
| Check P
‘ chR| X "
Digital iInput iﬁl——l
.
Move to [
Moz
1
I S
i
Cut&Grip |
? Vision Routine | !
( g |
T T et
| Y T
a K :
| Send | [ B
Mool x| ’
| = ;u_:‘r{ 7:' 7_” T / END
! b x| '
| —

1Y 322 XA ZEE

- Vision Datai= Vision Routine°lA] Calibration®o] Z ¥ = F A ol
e HolHE AT A o] HlolHE R A43H do v
Routine2 Host Program¥ Robot Program2 WEellE= AQdd, A4 &
Ao gk 4 Fdolth "
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10 SEND("™PRN 4"); // Send the number of position data

20 SLEEP(1000); // Delay about 1 second
30 FOR ( I=1 TO 4 ) -//LOOP

40 SEND ("PRN X[l] vlil,z[il,a[i],b[1i], C[l]" ;
50 NEXT = - // END of LOOP '“

¥ 323 Host Programel A A4 Tz

10 OPN 2, 1 'Open RS-232C Port #2

20 INP 2, 1, O 'Get # of position data in counter #1
30 SC 10, 1 . 'Set Counter #10 to 1

40 INP 2, 20, 1 'Get temp. position data from RS-232C
50 PL @10, 20 'Save to each position number

60 IC 10 . 'Increase Counter #10

70 CP 10

80 NE @1, 40 "Not EQ. to content of #1, jump to #40

Y 324 2R AorlelMe) A Zza

1 3249 ZzaelA Fosjor & HL, PL(Position Load) &
B2 2UA A AXNE AR AR Yo APst= By o o
A A (Indirect Method)& AHEE W, 3 WA, 5 W lx}o
AANRTE g ZA7L Fojob shs Mot} oy ZRA 7)Y A5
Atolw, o]z Q1) Z2awe) Hojst 2ojd 4 9o}

X

o
o

O¥ 325¢ 3WolM Zzagd e 24e o o2 E3
22Xl oFE e RES Bt 1Y 32544 9% 3uHe mEg
HAIE olFA7e EEE TFE3E Jogdtdols, 28 He gdgdoz
23t Vision Systeme E Aot 71&d F3Moz #3 Ut o
ool & AAE BAISIL on, WEHOE o] FEE Aabsie 2R
Ao] 710l M43t
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A48 ISP A2d 5§ 4% H2E

1 N9 74

% HAEE AAZ A8Y BAY Tgo| TS o] Az
A4 we AR 2 AVNTL WASDA = Zhoz ofTo] MY
2dd8o2 AZY wiYHAl(Petry Dish)oll HESFAT L Too2 A
22 wFste] B Ade AR ASHAT. £ A5 Asdo)s
EA2Y, 280 AE0Z HURYE 258 ud Ard 281 o @
5 £ Aol¥ S/Wrt QA= PCSo| dA AAde] Laolc

1) MEQ dA A5 Axd

T M Step Motor2 X/Z%& Aojde Xz 2R Axdm
Gripper, 12|31 ¥ E8 tJAl& o]$38o] Loading/Unloading at: %9}
StageZ °lFo1A Uttt AT H2EJqAMNE A2d" ddAHdS 98 z+ ~
Holx o] Fatuich ofzbe] AzbHQ XA} S £EE wEo)lA Ay}
Atk mWHA e d2EcMe] AWz UL Azt A 2o Aye 5

. FAzel obd AYL wrETh

2) 2R A2d

Vision System#9] Q83 EAL st okzhel Az A do] <l
X< Vision SystemolA @& YA HOlHE 722 s AAZH
€ A9t W& Trayel d9d HEAE &4 £ 92 o)

;1
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3) Vision System

HAEF YA JEY A2"o] Vision AHE & F JYEE L4 E

A7t 270 HED ANY F4EL /s Back Light Stagedl HEz€ ¢
g 7}AY ¥ow, Vision Systemeo] A8t AHIAFA= dad HA
F, 283 dadgAe|n, o] JHE RS-232CE T3 2R A7IZ ¥A
2t} Vision SystemollAd A" HXAHB = AA Back Light Staged %
NS 7]F 02 Calibration ¥ A RolH, 2EA 7|0} HAZ7] o]dd =
2 FFEAZ A8 dAIH

>

i 3.26 %z 43

4) TFA N&H

PCAN FRY BgAC N2ge FH7), & WSY 29
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Al~", Vision System& B, Alojdct #EY AJ2de TR u}
A2 ZAE

=

|=)

g B4 2 ANE BAS, o2 A9 JogHUL A8
326¢ Jog3hd¢ uehdth JogshWe Bd e 9AE =

o] 2% 32791 Yer} k.

= gHod, 24 53

o
A Wl M AgE

12
P
ol
ol
o
Fu
=1
r ¥
n
2
32
&
o
i)
<t
n_o'(_ul
S
ujn
flo
=
[o]
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¥ 328 A W

Robot System@+ Digital VOZ FA38l8 a3 ¢ dolEe
RS-232C2 %Sd9 Fu et ER Z2a3E AFY  FHAPstd
Download® % = $1t}. Movemaster ProgrammingS Teach Pendant®ll A

SrldE USE dE=2, 0¥ 3208 o] PCE ol &3t ui¢ Hsn.
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S iz

T0OPN 2,1 ' . "OPEN RS232C(#1) & SET TO LINE #1
20 MO 901 ‘MOVE TO ROBOT HOME POSITION
30 M0 902 ) ‘MOVE TQ READY POSITION -
40INP 2,1, 0 ‘GET # OF POSITIONS TO CUT FROM LINE #1 & SAVE TO COU
50SC 10,1 ‘SET COUNTERR10TO 1
60 INP 2, @10, 1 'GET POSITIONS TO CUT FROM RS232C
70I1C 10 'INCREASE COUNTER #10
80CP 10 ‘COMPARE COUNTER 210
S0 NE @1, 60 ‘NOT EQUAL TO THE CONTENTS OF COUNTER #1, JUMP TO S
‘RESET COUNTER #10 TO 1 i
‘MOVE TO CUTTING POINT WITH GRIPPER OPEN
OVE TO -Z AXIS ABOUT 20MM

34 329 Robot Programming& 3t =2

oy

Vision System& AH&A7} BIAEE 98] Manual® ZHAFE 4 9
i, Z2APGAN AFHeR F+E Calstd AL % 9o 9
3302 AFoE H2ESE 190l

2% 330 Vision Systeme AEo 2 AHA}
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2. 78 a2 AHs4d

2 gYA A 75 o

j =
¢ 452 2gsd
4Bl -
XZ-Robot Empty-TrayT ’ Camera
home 1 an ” ' |
: YT
Gripper 4Cie 1C__
lz: Stationd Station2-A :
% - []2a —>1B
Vision Plant-Tray
2(+)=> UP G-CLOSE . T
Z(-) = Down G-OPEN \A
G-CW
G-CCw
M-Robot

a9 331 2% AEH A" 74

1) XZ Robot, M—-Robot, Gripper Home Position

28 3319 XZ Robot& Home YAE ©o]FA 7)1, Grippers

Close3tt}. M-Robot& RV-E2. 2%& XA A3%3, Vision System

CameraS "alstx] ¢ A2 A A 2]2] Home Position® 2 o] F A7t}

2) W% Tray &9
HgE 2 EAe HEY Ao AA don HEL] dAals F

o] &3gltt. Station 1914 FFH HEZ YA Station 32 AR
=72 Station 2A°|A Station 2BE &
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3)Empty Tray &3

Station 59 e ¥l #HEe YAIJl Station 4914 F7Zo] dn
748 Station 59, ¥l HEZ tyAE Station 491 YAsHA o Ao
AAE A Station 49 JE ¥ HEG tArd SAXA @t

4) Vision Processing/Robot Cut-Pick & Place#tdd

2), 39 HE= dAaZt 2% NAE fXd =2 FFA A
282 Vision ProcessingS Al&3tt}.  Vision ProcessingS 3}7] Zof 4t
= A Zidgte] m=7F AeEslo] glojor 818, Processinge] EUE A ohs|
of & $1X19 sl AR dlolErt 2R Aoy HAFHt 2ELE 94X
dole7t AE9Zd tirlstn Adrt HolErt Afo] HE EnlE AYS
AlZgTE & Hdd 9X2 oS 3 F -ZF Wz Hdd YAzt
2 72§, A9 ¥ Gripg d3 F, ddE LA EAE Stage 40 A%
HEZ dAld A & AYS AFstE Aot o] FAYL EE o3
of & 9IX /MFunFE wEHY, o] FRE doe T2 2ol

l

Of

5) Inspect Tray HjZ

Vision Processing ¥ Z %9 Zdo] 419 Station 39 A= HE
2] tJA]E Station 22 &AA Y. T4 v #EFFHe=g n
2 wEdoh

6) Empty Tray ¥ &

98 24237 SolE Station 48 HEZ HAlE Station 5

o gl =74 7hA 9} Stationd® HEE TAS AE I, Station 59
$AA WEIY,
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e 27 7159 HFHS LolrEd F

: EE gEo @ Alo|Z YA

18 Axe] ot Aadge kAN BuEE FA WA A
F Q. Z2RAoz AX A2 ZE 7|5 DA

o ale

1) Wi 4 Petri Dish 35

o] FAX de £AEAZ HEZ YA BAH FFEH

HEY CAl A=y gAY XZ 28 A2dd o8 A TIFH
Loading/Unloading % 32to] & o]Fojx|x Q. 53] Al F=7249 75

T 2to] Z ol R0z QY.
2) Empty Petri Dish &9

dad 248N FARZ W HEY dAE FFske FFolo
Al F&atA mAE AAE HEZ HAr F72 J4¥ F3Fo] 2 o] Fo
A3 A

3) Vision Processing©] ¢]3 Cutting—Gripping & Place &4

Vision Systeme®l] & HA & AY AANTLE Art o} Fo
A1 glen aElg P A XA dolejst 2RA A Ao F o
FojAx gty AEHE FA 2EL DY AAERE olFdq BIH¥F S
235t A Dt Gripping-Cutting 539 759& AL&3}7] & 2%7h
o] ANzHE FHotdm gIARE A MEldle EAZF stk Place(ol?]) F
o] AZte 2R Huy £ & o|&3H ©Fo] sIssitt. Gripper &
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Cutter W17} & AZHA A Cutters] nAste H2o] o7k A nA
Hol 7hE S A7 T 49 94X 927 A Y 28 52 Offset
Moz Agrt 7hesioh

4) Inspect Petri Dish s} &

Aqlol By sER OAE $70 9 A2 vidc Ay 2
3} 43Hoz ARt

5) Empty Petri Dish w|&
Vision ¥ Robot &gol YW ZFA Add AABH7}

Empty Tray7} w§Z €t} Inspect Tray WlE 243 A9 EAld o=
t}.
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~

2
2

o3 Zol B JMEAA"e] thE AA FY HE PSS =4,
= A9 FEdn HA @ HEE F Yv 242N QAR =),
A A AEdx, XA &=, #E2 YA Loading/Unloading =2
AE dA F=Z49 MEEa So e A2d 7% D A5L 28 3
A 5 AT B AL Al22LE Prototype AlAdHojmz A & apo)

= 5% do| Bd. FEY gAd Y 2 wE ¢

1=)
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A, BE FA Al2da A8, 2ANGY &9
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)

A 52

st S 71T R ATE I F JEE Nad AL HAHE 59
E =
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4

, R g W o2 7} Q‘é < Hﬂﬂlf% = A

THook Y. AMA FES Hﬂ TE £5 .2‘—7}&— A 2ele] vl g
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1. 9719 +4

A71N HFsE QAL Z2AES HAA Hruld Ld A
9 aﬂ*&%ﬂgl AAr Wb ol x] | 3 A gt AP oA ATMAANS
bk, ZzAee AALRsIE duitE AFS Bejd) o FA4E
o7 7}x #HNA Hilsle Aol wetd AAA Hrbedl glolAM s
F88t3 712AHQ 80 AF Artet AujriFelth £ o] Wriet #
7tAdS AAMzA] wHAH A A ool stn2 BAY HIto
dolME ol 8919 AEGEE), thAl L3 HAA Hrtel Ao gt
FAZS LolFE Aol AUz "t 187] HsMs A A7k A
Ay wmok ojlEl 4/tE FAsE 247 WEEHW Yrbe oW JFE

s RE BAL A @ Zolth

_

$4 942 FAGE 245 T 4le] Ul el 2 Saof
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HEH  f8y
Ll
A .
= X FE4 dds
= i A
B =] Bl g
E3 A A& s
o H] A4
K EEERE
3 #ely
7} 2o ey
T uf B
odrk e
o] =z
A4dz2t=
A F

2. 971 74 840 U My

(1) Asn(A5n))

o714 TeteE 48 Fole FHU8 Yol FH&, Utlity(&=, 271,
Steam)E T HFT} o]Se Wa AL EA Processol M slgHoz
AAH0] AE VABEAL ATIE)Y VP dus] (EH,
Consumption Figure)etx A%t} wztd dsd]les Ao gl Fa3l
o

a8 =4 X PR G X AL (4.1)



AN AT HuEFXHEE 2 FAHEZZ 02 2ol AN
g +E e

LB = dGAX YR DI XA R FXTIEE (4.2)

o)4¥ o] YmH|E Plante] 7FEE os) WEHZE WXy
(Variable Cost)&3 B@)o]At} olo] wha) wFu] Au]5& Plante) 7HE
g3 DAQol HL&L A ormz uAH|(Fixed Cost)Etx Elof
At

O

el selze) FH 7124 489 Fust AzHed, oA
& A=Y} Projects) AN S H93e FaB Aree solen, 5e
shstE el goidE A dru AALe ZHVDAE FHlo] ohk

uw}e}A] Project 71 golXE 98H| e AL AF3] Ps|zof .
=2

w gmulst 9Esy) 4ot 2, 2 8%l AA4Y A J¥E 2Ag
= AS TVTR, 4267 AE WY A4 B IS FFHo
2 selsFi zlo] Basth olsh gol A4S ASHE 247t WEY

o]

o
AR FE dFL HAESE AL FEFM(RES, Sensitivity
Analysis)ol&tz Ealo] xled, g48dd U3 A= e ms Fasto

422 adz Al TN %31, @ 9 BFse 3T
A7 Fo) Abgste A9t e, o dFtEuE AgE Tl 2T
£ o] QAo AT, o] W gL AvEA Helse FE Yok

N
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(2) =%n)

iblolE A Akl AW FAstE wEzle b fo] L
o =R AClA AFgste dF AlsE Aol AdAs 2z, Ha Fa
Hl % =FHlo] IdEth =739 A% QUsE AdY4E sygoz
A A =) AJa gl s 2RToBH FIHATG oA T
A Aol FRAAY w7y drts Faiw Do

ol A gt upop Zo] o] =Fu] Yrlols wBalo] E= AT <
= T ool At st HARYE, 2aFAu S b2 (Fringe
Benefit, n#sf5) = == o] Fringe Benefit® »=%u]ol 3 A]7]%
Fx AuzA Adte A$E A oud ALoE QM= 2o
Ad 98 Aol N Fringe Benefit®] Bl &€ o7} 10~20 %]t}

3184l M Operatord] 471 ¢ HojA wBule] 2297}
A At Hee At Rdsdd HuEde HYx S w5
FRE otk ¥ HA/YY WEL WolSol: AUEAT ZoM=
187139 &

Ee)
=)
o
i
¥
o,

2e @7 29 AAE A =3 A4 583G SIME A
B 2Ee FToAVEE =282 o @ otk Qe wTush A ehe
Mgol Horz APP WA =5 da SHAAT AzLol] F
= 9%e =AY £ g

3) 7l

daH], Fu oo Alzd "ag e dBsHA Aug w=
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= A9E Aol 91X wonz Rulz Ao v
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>
i
o
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offt
X
o
-
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rir
o
o
rir
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@ #A34m

EA, AE, HHSH Zo] A AIRE F v AtE 1 A
AH(Fixed Assets)a} F21, o] RAANFT Abgd et 1 Jle 2 At
ARt 7EX 7L A steRd daidEs o sbx e Prtd g FH s
Axts] ZBu2 Helsjor gt o] ¥l 8-S FrpdZuE ok kg zhu) o

el = gl FAsHA Mester Fxstr] vrg
@ Ry=s

Plantol] dis} ¥ B(HH)3le AsiE @ w4k MY HP Costoln
E744)9 05~1 % A Xolo}, ’

@ 539 AEs

AL A o B A gllo] °a‘7‘é%°—“1% A &3t Paid Upd 72, Aars
o)

of we}r A E3sE Running® A$, Ev ¥EE 2¢AIE 459 37t
A A gw9e] glct glst Process94 739 Running Base2 A Z Y7}t 2~
6 % Hxolc}t,
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® 54y

AL FAvE WA F e 3 % F=dd Plant] d47t F
bl wet &advlst gol ok wetd FAvle wld AFete] Adste
Aol BEolth. Ay Plant] AlEAsE AR FHE & AS

ol ¥l&& ¥ EXEolgtn UAHA &1 AN FrlE He g Fo
AEH AR BFPY YA F e L R K R R

oz Adr

2
Mo
flo

Age 334 AAste yd T8 AW mery g2oz oy
Z AR 1~2 % AxeT BiE Ao

X

offi

%
o
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i
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_O'L
B
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=
=

@ sZagn

FREY e FRAA A Az BANA ¥ xFL &
el dF, AR/7ed/ANFAY T FE, IF £22FY, TR/ TFEN

a9 HAD AYZE 2T olE ¥ g AF T8 9 100~200 ¢

l

’

(4) vju], At ALy

gojul, A Beule Y Azol= BAYE v golmz Az
Jole EHHA @t & QDY oA WAL Buju), L
gejulo] el AN St A olF WL AFY b B
ANA A7) PANE Az} Br BANEE Fz2 @ HAugE
o] Raatt By felt §7] WEe) AhzAe) HBHL 22X R
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E ulgo] o U7t2AN AAHA & AL oY1 4F
52 AF Y BHHRE AxAVtEA AY 2 F

woe], dut #Ejule] TIEHE AL TFH 9, F, 24}
(g gy, A Te £33 2 Avolth YA T thE o]
AZY7F == Fuj7bA 9 PercentageZ T3le RHolBZ o] AAHLE AA}
o] BEZo]|A 9 Percentaged A& FollAe AgS riu|ste A3
of g} A EBoZME BuiLtY 10 % HEolH

(5) ol&

ozt 5 TAY vge ATANNAE AP ¥ go] HI, =
AAARRANE Q72 BFHA gk 2Py A2 TALGE o)
2o vl golets RE Mol glo} olAE FUs Fo] THAAT Uk
olZb AMATEY By AYEH LAATLY wy) AYFoz sy
o.

flo
3‘;

AQeae AASHE AL F T AF2AVS BH}E
Aol ApH oz AFe) 2YAWE TR 2ol EHAT
ORVELE]
() AV 2 Gt PSR
i) B7haz
@ %43

) A71AE - FATHEED)

(ii) EFQIAE ;'(].?:]_EL’ 3] AL A
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Y7HA A M= ERIAE Y CostE H|E2o2 HFstn 2724 Eo|
M= Cost, F olAE AEEA P olf Wi v goz AN A
et AZIAEE BHAdodA gRATE, Fds] ojxE wonz AR
Project®} 71goMe AZ|AFAE A8 £Hste 7182 Q1 e
ulol A Cost7t BAHN Ythe A Fo Fol AAL F7tE Hsjol
g ol Mol disiME thEel AAEA dusol gl

3. 273 2m)
1 e

Plant Ax= 59 LARILE AAEAF7E Yo A47F Ayd A}
€ 7 8 o olE dule wid A28 g 1 /s 2 Bye 4
EANA OFE Hduvbd g 24T oA widEe] 1A AAE o)A =
I AR AUtAE Ao FRIlAozRE FAdor st o FrtAe
% 7HdZ vl (Depreciation Cost)@ ok 74k ztul = waes] nR Ao 7

g ohet Qg xRy 53 2o AzArtzA AFAY.

4olel 715 % BAY 2BE o2 wolx @] wEe) 477
AHEBRTZE 24T 4 gk BeA goidzdee 3249 2444
of &8 FAHAA e F Atk o FAANE Fsl vpEsb ofWobe] o
S dAZ 298 ¢ doh 2 ANe 1Y A e
990 ZrHgze A2 FAYoZAY gug AU of Aol
1o} Aol wet A9dE AFe FHEDG 402 Nol £ 23
22, g AWshe vie o) Prbgzul AMel 7R A Ruleol 34
CEROES

d
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=

- 112 -



(2) A8+

4 Aule] WgdsFe] HAHE FFAME FAAY] B o
£ WAolg A5 E Hetop . HFNNE EFNE AT E A
Ho Tk ol9 Zo] o]§ A%E AFY WYLE AYH} gonz ¢
A

IRE ZASOF F)

(3) A3y

A A (Straight Line Depreciation)S wid o] Aol AtztH] S A
Aste Wol. AZde g3 o] F.

Z7) TR — 3
A —
el = SEE

— (4.3)

Z, A7apare] A7k 1000, FE7HAL 100, o $AFE 1090] 8 3,

(1000 - 100) / 10 = 90
&7k l/z71 %2 = 90/1000 = 9 % °|th.

Azt

y2he

"

2719 doA ZHdZd A u)ddR0E YT el
413 o] HEd o]Eo] Moz YgUyng !
H (Straight Line Depreciation)©]&ti 3t}
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Al 2 A DCFl 9 & Project®] AAA H7t

1. A5 AH 714

Plant 74 Projectt ZFoZHE &FT7Hx T4 2~4 do] 24
, 71888 THEE #e BPelE 510 d BE Uk F=
2% 3 gsit}. o] FAr\ztol] WiFe Fxl AR 22 RE A 27
AL L8t AFL Fujstn T AFE BFETEA ogs
ojth. olZA A7Iztel ZA WF AFHUYLE FHeE Z2AHEQ
A& Frtslede 42349 JFaFHE
12b3 Aolx mste] BFrtd daAdol U

o}i fd

o rr &
o X

>

dg 2o A £3o A& 100TLH 2d Fo JFo] AF o
S 12099 F ol o] AN} YEAE BAN wY, B Ao
2d F9 120%4o] AXT Aol BEEZ oz HaY
Ao W@y HelE WY Ader A LEolo Aok Ao
1007 ge o dFstd olxrt 47ln FXAE sE ol e dg F 3
o mebd @AY 1002Ee 29 Foe (100+ )W 7HAE AYUA =
o, 54& oz 2d Fol YFol AAHA dx 12004 wF Le
B3 ste] olzE FAW (120-8)%PPol ol €& F Utk wehy
el % 7kA 299 7AE wasts Aol @A JHXN2AM 10004
3 (120- B) g vl st B 29 F9 FFX2AM (100+a)HAH 120
Hdg wmefoF gt ol A 7}z19+ Fele] Az QA BA
g BaFAe Aoz T

Fud

l
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g4ds

¢ \

Ao 742 &7}HPresent Worth/Present Value)gt st Pe} 3}
g} 74AE vl (Future Value)etal 3t F2 &2t P9} Fol A
[2UE %o PE oFT d do]& iZ2AH ndde A7 Folu]
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23 el Rt o8 Ao Uy,

F=P(1+7)" (4.4)
EE 4 (445 WASA
_ 1
P=Fx 149" (4.5)

AZ1A A (44), 45 F

fi=(+9)" 1 B2l A% (Compound Interest Factor)
=1+ SAAF

(Discount Factor)/® 7} 7 5=(Present Worth Factor)

21 o

<

.

Aol FAo oo ofd AgoNM Y# Fohe GAHolNS YT FoAR
Ao ARz AgE |

&l id= Sd9 A&l Y& o o5 Feo) YoiMe @
1

BEAREA Y 7HA 7L o BA HETME 2AME 2o mjd: SS9 x& o
< 9E€ % (Equal Annual Payment)8} &3 oA Azl st@, 479 BA
£ test 2ol wppol 2E £ Un. ol ol AS dTT A
ol& iZM nd o YYFAC FE b o]AL o2 Fasd
2A=TY g A
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A A - A(l+)+A

LAFA AN+ +AQ+D+A

A2l A - |
F=A(1+)"'+AQ+)"*+..+A

= LW
Lok
el
o

2(46)9 Fdel (1+)& Fstd
Fa+)=A0+)"+A(1+) "' +... +A(1+2)
247X (4.6)& wH,

Fi=A(1+9)"-A

poa|G£2=1]

A=F[ (1+§)"—1] |

4 (44), 45), 48), AHZHH T Pst AZHe] Thg BAIA
it

PZA[ 1:(&1)_1]

A=P[ (fi;;l—l]

47) el A
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N S
(FIA,i,n) A+ 9" =1

© AE AP HIHA S (Annuity Future Worth Factor)

coy (1t )"
(PIA, i, n) Q+0"—1

: AEHAD7I A4 (Annuity Present Worth Factor)
2 AHoEn,

ofel I8} P, F, A 4579 BANo] THALE o[ AL E 429
A stk 2zke) AsAE Bel3A ATEE Bxaok Bk

# 42 B4 AR

A1), N F =P1+9)"
2 (4.4) P—F =P -(F/P,i.n) (F/P, i, n): 5 A%

_ 1
245 | Fop | TF A7
=F - (P/F,i,n) (P/IF,i, n): &A%
1

= A(F/A,i,n) (F/A,in): QEA0H7AS

2(4.8) A—F

I N R
21(4.9) F—A A= F[ (1+z')"—1]
= F(A/F,i,n) (A/F,i,n): 71244

p= A[ (1+9"—1
(149"

= A(P/A,i,n) (P/A, i n): QEAHI}AS
A =P[ (149"

1+9"—-1
=P-(A/P,i,n) (A/P,i n):AE354%

- 41(4.10) A—P

21(4.11) P—A
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2qo] 9ed 149 Az A8AL. AZHP), F7HE), LASTHAZ
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Fe SOl AN B AAFeIA Y Frtolm
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2. Cash Flow

Cash Flow: 24 1tjz 43¢ 582 ouac 23 49

&L voliag EAS ¥AFE Aol Cash Floweolth. uw
F9 e ZTezoln FYAEMLELE AEH HEAE
olgnT Feh#d AEAZ(AAY Z7HE Futdte A& F Plant 142Y

Eo] 3L ulo]ulx 29olth Cash FlowEs TF3te WHe 19 429

==

Oll

2HUXE N3 EXNE
A A A
T2 > B3SAE »| =8SAS »| Net Cash Flow

18 4.2 Cash Flow 73= W (1)

29 42004 €FuAEelE ZrRRust AT olAbe T
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Agle THAX e Aol BARAT, JAAAE TP R= of
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& O o] H49E + Uk ALY AdNE FYZTol o)A

oJAE AFste AL ZAddY, ojAe wgozM HAIHAY FA x|
Asel deiMe e olf2 HlEo] TR %= RoT BAAL o
A AHele ANz SulEX Zaxu Fae Exd e AAA
= B7tsts At gvEx g dustd, 27AEe el A o
o FAT] ojAE WE RAoEE Y] ZRAE WHME ool )
d2 EY¥ dat vk @, Cash Flows 262 Eg3ae Al43
o B9 Cash FlowE @AY #sl2 @ast= Zolm, o 3k g o

Cash Flow Aol o3t o|xt7b sed=ojof st= & Cash Flowel #Ako] A

£ 29y Fo o4 TPAANA Y

GEo2 AFE FANYLS(FAA old)x Mg oz 3
S 0¥ 429449 AF2E5F A= g 99

shed o] HAdAa
Aol el AR Eole PRz S ozt TgHel A Lo
ng

FARELS (A A1) = @RS + 27442 o)z (412)
olc}.

oldx Zol FAH oldn AFAEne BAJ wWEsPom e
=)

}_
Cash Flow= 1@ 433 #o] ¥ 7}z Wyoz AN 5 9. olq g
5tH Cash Flowe e Aoz gagd,

Net Cash Flow="dM%Fo0]9 + 2714374u] + o]z} — 2 R A =] & (4.13)
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BHOH ==

t}&o) Cash Flowd At <2 E 43¢ BAIG

Net Cash Flow

g3==AxE
BSASreti34s
\ /
2 M= =X E
HAEAS HHELAS
FRL
2 Itar2t el
Ol Xt

1Y 4.3 Cash Flow 78 %3 (2)

of ol <4

A Al4d A ZHEA 0] E22 YEY e AL 2HAE 109dE 3

3 AL ou @k

Y 449 2ot

¥ 43 Cash Flow A4 o

I o] dolA 32 Cash FlowE 2a1=2 Yvehld

y |FAFEol |7t d ]| oA | AR A X2 | Cash Flow | % Cash Flow
= (ANNP) (AD) (AIN) (ATC) (ACF) (XACF)

0 - 100 -100 -100
1 - 300 -300 -400
2 - 600 -600 -1,000
3 - 7,500 -7,500 -8,500
4 - 1500 -1,500 -10,000
5 1,200 300 600 0 +2.700 -7.300
6 1,600 900 540 0 +3,040 -4,260
7 2,000 900 480 0 +3.380 -8R0
8 2,000 900 420 0 +3.320 +2.440(
9 2,000 900 - 360 0 +3,260 +5,700
10 2,000 900 300 0 +3,200 +8.900
11 1,700 900 240 0 +2.840 +11,740
12 1,400 900 180 0 +2,480 +14,220
13 1,400 900 120 0 +2.420 +16,640
14 1.200 900 60 +1,000 +3,160 +19.800




18
16
14
12

Jx

molg gse)
~ E-N (-} - -]

(ZACF)

(=

2
-4
-6
-8

-10

o

=

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

28 44 3 Cash Flow =X

3. DCF9 78
gl 4 3 Zo] Cash Flows ZH W] gojr z129
TAFESE D] A AolARE AAA HIE Y E o Zdxy

£ Agste @7tz @Astodor doh a2y, we
A @rtzere ohim £72 BANE AAA Fts AssA, S
AAE FAY AARGE AA) A7} B.obhe] =AH gAHoz o
dal7] A¢m2 @7tz BAstE Aol YvHolth. Fad ofw Axo
91014 9], Cash FlowE #7}2 #4bste 2< 2U(Discount)Bzm &3, @
919 Cash Flow® Discounted Cash Flow(DCF)g @t} & DCF: thg
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A3} o] AR

DCF = ACF(P/F,i,n)
ACF (4.14)

1+9"

A7) AeA e ggoln F2 AF HEE AojEE EAT A
o2 AAAR HrldM FALEAM Aud ojA&ES AL AU} =
Ao dadE dEsAE 98 X =89 927t dAH, BREL AAE
of g A} o)AEE Agdc d¥rdoz  He Y E(Minimum
Attractive Rate of Return; MARR)o}2}3 W9 EH ™, MARR(EE HA =
849 F) 0| B F£4F £ dE TR g FAEY HAANE
T5m, o7]4 = MARRE 10%E AAdY. B 445 HgoA AL
Cash FlowZ%¥8 <& 10 %& Al&3std DCFE 7§ Aot =, X
44¢) 2As 3 DCF ZHE EAIG o] 27 450t ¥, o
EEA =0 % FAL 19 449 3 Cash Flow 43 Fdsitt.

_1?3_



¥ 44 DCF A% 4
A A 10%
net cash flow _
d (ACF) cash flow gAAF DCF 34 DCF
(2ACF) | (P/Fin)

10 ~100 -100 1.0000 -100 ~100
1 ~300 -400 0.9091 -273 -373
2 ~600 -1,000 0.8264 ~-496 -869
3 -7,500 -8,500 0.7513 -5,635 -6,504
4 -1,500 ~10,000 0.6836 -1,025 --7,529
5 +2,700 -7,300 0.6209 +1,676 -5,853
6 +3,040 -4,260 0.5645 +1,716 -4,137
7 +3,380 -880 0.5132 +1,735 2,402

'8 +3,320 +2,440 0.4665 +1,549 -853
9 +3,260 +5,700 0.4241 +1,383 +530
10 "+3,200 +8,900 0.3855 +1,234 +1,764
11 +2,840 +11,740 ~ 0.3505 +995 +2,759
12 +2,480 +14,220 0.3186 +790 +3,549
13 +2,420 +16,640 0.2897 +701 - +4,250
14 +3,160 +19,800 0.2638 +832 +5,082
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4. DCFdl o & AAA Hr7&

U522 DCFAl 93 ZAAQ Hrte)Ae FAHA Hrbr) o o)
A dolRTh A7IA FAF AL o JEuloz 43I P @
T glthe Aotk oW J)|ES B9 AuZ A=t Wi gzs 9
e d3E JtAed. HAFHoz oW AU Adas) s A
AardAg el FAlolH, tgy #4F AAR Hir|EL daAAe »e
Az Aolth. =, DCF AHA7t vl m, v]g So g A4S 7%
AdE Zelm2 DCFAT SAdANE AN FA7E BE(HE)
G @ Fe gl 3 2944 MY VFoER, I @Al U
23] olsiF tiool ZEsior ok oL zEo AAA Hrrze
1, 22, o]t QIxE BFee ol

% rlo ok
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ofy

>

(1) AA=

@ Projecte] 95717

ol A& Projectd] ELHE TAEL AT YA 7|7HS sle)7)
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40da
~ & (-} Qo

&9 2 J| & (BEF)

ao b
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-8 co

ju

6o 1 2 3 4

n

6 7 8 9 10 11 12 13 14

1% 46 Project A&717kd £ E7A

@ €9 ¥ 74 (Break Even Point, BEP) .

A BRE ALH £JBI|HoFE & FUH XZFo] #AH
AL 9u @tk = Production Rate £ E7]Holgtal & F A= A
gt A7NA AEHL Ax EARNEL TAY Aol A N

A& Project WAl WRE ] 7ZH(dE)eE AT Aot

fr

£Er1He 29 463 2ol ¥H CF ME(Z i=0 %2 293
w3 DCF 249 % Az vehls:, Axe) 2$% &2/ H(BEP), ¥

kel A2 39l &9 27 H(Discounted Break Even Point, DBEP)e] gl

N
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@ A L4253 (Equivalent Maximum Investment
Period, EMIP)

Project®] Fa& Welo] UAlo] ahAx P Suzie] HHA
EEEAs @AY, & 439 s4E dwoz XA @

ool FH ol o A7|(S M= BEPA)IN AL FHaahA Ps A
. 71A wheF zpFo] wwle] Aol Exbso} & gwe] Mel 34g
7AEE o] BXZRE H42Ae 717he HAY F24HS ) ZHEMIP)
olg} stx b ol FelArh(aY 47 H2).

4

(<3

]

&

EEZ—'}( ag— eO)

S (4.15)

EMIP=

=, EMIPx(—ACFmax)=d4( ay— ey)olth. walx T8 479
ANl bR (ag— eg)d 2L ARYEL a9 HMHF go] mE y

EMIP= 1 A1ztge] 72 dolg FA "),
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40
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[
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-ACF max
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0 1 2 3 4 5 6 7 8 9 10 1m 12 13 14

¥ 47 FNFAAS 7] ZHEMIP)

Aol A A EJE7IHBEP)E FAMA AHo2HH IFF

AANA 717ke UBiA D, o Jezt FAZLEH H5RR

AL & F Ud. F, 19 483 Zo] &9 FVHo] Zolkx FHAol ¢
2 DCFxAo] 2 Magtx A2 4 Ao F2 AEL A&7 H7AA =
3l = 5 UdsA 7 f4¥E gdn YA, o] PP dE o &9
271"l Zelx DCF 49 &Aol wmat et A €t wagy &4
7149 BEFET vE Easty] HE Hd FALS7IZHEMIP)Y slidel
g€ Aolgh. t& o] ZYW Hd FAYFTIIA0] #HE Fo] FA
Aol ¥t ¥y o] EMIP+ B%F F3 CF & #<& i=0%9 %

CE RN

g
1
of
2‘.'.
o
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=
= ao 60/
Pty

(2

% 48 £9E713el YT 2 /M9 Project

@ o] & 3]4=7]H(Interest Recovery Period, IRP)

o] AL FAH%E ANEI oA 47 l‘_(IRP)°l“+ a9 490014
9%¢ 71Zo2 olgree @AY Any

3k, Project 7RAl wWlRE 3749 7|2
of gk,
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IRP

A

@]

e

0

19 49 o|# 3 7)ZHIRP)

olx} B4717ko] elulabs RS ©eT Bk Project7t AT w
B &R ARANE G4 AT AEEY Heol=2 AF Cost, &
At EHBRL B S A WA, ALY e A £
23}0)3 o9 THAL vhd Zrbehe
WAas T vt AzEe, 2% WFLSoRNE
NEax BTE A2 Be2 " Aylde £4EINAANY oAg
A8 & Q= oAt ATE Aol oz HFr|Trold AL o4
3 e ATEY seld AHPYE A4S H5FT 4 Y& A%e deh
2 9 o] JRE £94EW 2 A FAYE/AD Tol FE Aol
=t}
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®Payback 7|13t (Payback Period, PBP: A2 3]47]7})

Payback 717+& 7% Cash Flow(CF)olA 14 Az & oA
g A A4E BAYTG. DAL Bo: Azex FE A(dS
o EX )& e A7 2= aYxdold Aztsts gk s}
710 AR E TEeA et 4 dxoA 9 Cash Flows ACF, 1

E tjo
Sot
4>

fulrt

re
o

o

JANE NS CFC, RA7IXE SE EASHY Payback 717HPBP)E The
Ag HEsE n(dE)ZA TR

n=pPBP
g‘: ACF= CFC—S : (4.16)
Payback 7|7tE &2 Zo] FAjulk o] N ¥gwtoz Husitw =g
AxE 2A Ed. dE Eo] ® 459 2L Cash FlowE 713 2709

Project A, BE Hl&3] Bzt o] oM Payback 71ZHPBP)S Projec

Hol A% #2442 Project BHo| &}

A

(ond

¥ 45 Payback A4 9

Sl Project A9} Cash Flow | Project B9] Cash Flow
0 -1,000 # 9k -1,000 7+
1 500 0
2 300 100
3 200 200
4 100 300
5 0 400
6 0 500
7 0 600
PBP 34 54
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2) AEAR

® A9 ¥3 A% (Maximum Cumulative Expenditure)

Projectol 4 AH2A & FHele] Hjxo]v, — 2 ACFmaxetl E
AR, o37]4 ACFE #8A %E 4 Cash Flowd) F4g 9ud
o mlolysrt B AL Cash Flow £o14 A2A2L alo|y2gA A
Aslo] AR AzdozAY HYANE Her] @tk 1Y 4100M H
0 FRAZAS H do Fde A2 TaA

®@ Hd &9 ¥3F A ZEA(Maximum Discounted Cumulative
Expenditure)

Oy Hoh &AFH AEHL &QstA &2 72 Cash Flowol
A% Hdg AEAg st dsjM, & o Hd g 73 A&
& 2 DCFoll &A% Zolxm, —2ADCF maxE HAEt 29 4.100]
A olAL Hd2 BEAHO Hdste #BAE BHEST = - ACF max
7} —2ADCF max B0 2 AE 1Y 410225 osjg + o

® 34 Cash Flow (Cumulative Net Cash Flow)
o]ZAL& Cash Flow?] Project FHZF YEolAY FAHo|H
—2ACFE BEXN®EdY. ¥ 410904 go B2l A7t} o AFEE A3

A %€ Cash Flow2FE F3|A o2& Ay 1A g2 "o A
A Hrtll e g £d@7HNPV)Zo] 84 F3 A Folth
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ik 3
&
n'\
o
0 = ,
a0 b 5 -2 ADCFmax
bo | (ZiCHetol —_ZACFmax i
E xR sy, |(EHUSRISH)
c o
Y/ N
co N
do
0 ol

a9 410 AHEAA #¥E 4y

7 DCF(Cumulative Net Discounted Cash Flow)
= £387HNPV)

7t %9 Cash FlowE A%& ojx &2 &3 Hof FH3 RAo
o weld o] £AE FEP olAgol Wi v ¥Ise Sua 2

Beo] QA e YAW AR olAgoldn AZHE 10%F Bol A BT
o) NPVE E7e] 7118 AhHoz EASE RolojM, d714 Agsts
2Re AAY BAXNE FAA $ABMRRF HEo| 7+ $ad ovls
Ue Aolth. AndXxe Cash FlowE ACF, °olgt1 EAISH NPVE
gedog e
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NPV = SJACF, - (PIF.i,n)

— . 1
B $ACF” (1+2)"

(4.17)

R Ao wel AAZ NPVE F3te e & 469 <A w2 8

A
-lo] =

s
N

v

¥ 46 NPV AteA

il Cash Flow A A S DCF

0 ACF 1 ACFx1

1 ACF, 1/(1+1) ACFY/ (1+9)

2 ACF; 1/(1+)? ACFy/ (1+4)*

n ACF, 1/(1+1)" ACF/ (1+9)"
A= 2 CF & A =NPV

® A3} wu)-&(Capitalized Cost)

dule JHY AE T A}%% #1

2 QA% F90 U
Gep A8E ¢ gAY del= NEY 2¥A e 4 Q. Avels
A7 2fel Pl YeBR BFAYS BA%EdE FUAQY AF 2w
ozt 2 49E mesoldt Bk A& 5o} 4w A: lejgez g
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A7k 7 wbs), du) Be 129902 g d4s) 10do)dH oy
A7 AAHJAZ st BAZE AAG o] EAE siFsr) 9 =99
Aol A3 Cost B Aol AR Costs @ 4uF g ds
of @Al 7 AHSITL G Ao WrtE Ut A3 g
Bl 88 CK, 2Y]8](Fixed Capitalized Cost)E CFC, W& @2 nd, nd
F9| du]E7HX](Salvage or Scrap Value)E S, do1&2 izt atw =23
A2 o] HAEH,

(CK— CFCO)(1+ )" = CK—S (4.18)

S AL HyP A,

_ S A+9" 1 1
CK=[CFC- ol 51 - (4.19)
wx

CK=(CFC= S(PIF,i, DX AIP.i,n) - 1 (4.20)
1 i .
(P/F,lyn)— (1+Z~)n (iﬂi7}° 7‘“"[")
(AP, i,m)=—L0tD" (RHE S u]gA =)

(1+"—1

(3) I RFARFFHET)

42} & (Internal Rate of Return(IRR), Discounted Cash
Flow Rate of Return(DCFRR))

29 7tAE @7k2 UEd o] NPVAH), o] NPVE @9l g
gel MEVT 1Y 4112 BW Ago] AW NPVE ztolany,

- 136 -



022 HA #$A&& AT = 34 oA Z2Hd d&S

ACF,
(1+29)”

ACF,
1+ (1+7)

(4.21)

2+...+' =

i

REZAI7IE 1(M)7F F Eolth

1
Ja

40d

8
6
4
2

(ZADCF)

o

=

0 1 2 3 4 5§ 6 7 8 9 10 11 12 13 14

13 411 DCF &=x} o9&

FE7HNPV)E 78 dol= 24 MARR(AIE €9 ¢ 10 %)
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AR #T . o] Sule Rz £H8E £ e HA8 A oz gEH

& T8 FAME AYY B¢ SHAMNPVIS 2e X 82
a50] 7ld) 2 F Avte RHolth. gy dE So £A/HNPV)IE 0o
2 s AL 15 % &9, A% o)Akge] 15% B 12 o4 Pe
FAtel olojo]l AF i, A A&l 10 %Y WE 15 %9 10 % A
o7t AHEAQ oY ES Yehi,

At dolle dFHez 8 78 £ g EPE}H ol H3e olagg
Fol NPVE 022 WEE 8 78 4 o ¢id. a2y Ax2= NPV
T H 022 =x i 270 P84 (BF NPV7} 02 71522 +9 -2
g 2709 & T, Bgel) o) 2AHez 2 AMNsT)
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¥ 47(a) DCF %7 o]9& ALE

Cash Flow | . T3 2§ 10% |

9 ack) | CG3sh Flow | g5pa4 DCF 4 DCF

( 2ACF) (fa) (ADCF) | ( 3 ADCF)
0 -100 -100 1.0000 -100 -100
1 -300 -400 0.9091 -273 -373
2 -600 ~1,000 0.8264 -496 -869
3 ~7,500 -8,500 0.7513 -5,635 " 6,504
4 -1,500 10,000 0.6836 -1,025 7,529
5 +2,700 ~7,300 0.6209 +1,676 -5,833
6 +3,040 -4,260 0.5645 +1,716 -4,137
7 +3,380 -880 0.5132 +1,735 -2,402
8 | +3320 +2,440 0.4665 +1,549 -853
9 +3,260 +5,700 0.4241 +1,383 +530
10 | +3,200 +8,900 0.3855 +1,234 +1,764
11 | +2,840 +11,740 0.3505 +995 +2,759
12 | +2480 +14,220 0.3186 +790 +3,549
13| +2420 +16,640 0.2897 +701 +4,250
14 | +3160 +19,800 0.2638 +5,082
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¥ 47 DCF %7 o]o]& AlME

Cash k! g 10% g 20% wlE 23%
2 fow ?ash 7t ocp | TH | @ nep | TA | #% oeg | A
Flow | A+ | DCF | A% DCF | AF DCF
(ACF)| SACF |(P/F.in)|(ADCF)|3ADCF |(P/F,in)|(ADCF) |SADCF|(P/F.in) | (ADCF) | SADCF
0 | -100 | -100 | 1.0000 | -100 } -100 | 1.0000 | -100 | -100 | 1.0000 | -100 | -100
1| -300 | -400 | 09091 | -272 | -373 | 08333 | -250 | -350 | 08130 | -244 | -344
2| -600 | -1,000 | 88264 | -496 | -869 | 06944 | -417 | -767 | 06610 | -397 | -741
3 |-7500] -8500 | 0.7513 | -5635 | ~6504 | 05787 | -4,340 -5,107 | 05374 | -4031 | -4,772
4 |~1500]-10,000 0.6836 | -1,025 | ~7,529 | 04823 | -723 | -5830 | 04369 | -655 | -5427
5 |*2700| -7300 | 06209 | +1,676 | ~5853 | 0.4019 | +1,085 | -4,745 | 0.3552 | +050 | -4.468
6 | +3040 | -4.260 | 0.5645 | +1,716 | ~4,137 | 0.3349 | +1018 | -3727 [ 02888 | +878 | -3.590
7 |*3380] -830 | 05132 | +1,735 | -2402 | 02791 | +043 | -2784 | 02348 | +794 | -2.796
8 [+3320) +2440 | 04665 | +1,549 | -853 [ 02326 | +772 | -2012 | 0.1909 | +634 | -2.162
9 [+3.260 +5700 | 0.4241 | +1,383 | +530 | 0.1938 | +632 | -1,380 | 0.1552 | +506 | -1656
101 +3200| +8900 | 0.3855 | +1,234 | +1,764 | 0.1615 | +517 | -863 | 0.1262 | +404 | -1252
11)+2840 1 +11,740] 03505 | +995 | +2,759 | 0.1346 | +382 | -481 | 01026 | +201 | -961
12 (+2480 | +14,220| 03186 | +790 | +3549 | 0.1122 | +278 | -203 | 00834 | +207 | -754
13 1+2,420|+16640| 02897 | +701 | +4250 | 0.0935 | +226 | +23 | 00678 | +164 | -500
14 1+3,160 | +19.800| 0.2633 | +832 | +5082 | 0.0779 | +246 | +269 | 00551 | +174 | -416

28¥ ¥ 47€ 29 DCF 5% 0]4e2e 82 Eo oaw
g1E&o] 20%°]H 32 DCF (NPV)= +269, A& 23%0°|H -1460]m
2 NPV7F 0°l5l& &L 20%9 23%Alolo] Adut. &2&3 NPVele)
BAE 2AH0E2 17 4129 2ol YEYZE gg BANo| HYsic)

269:x=416:(3—x)

2
.
tlo
1t
]

269(3 — x)
1.2

416x

®
I
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mebd NPVE 022 dHe 282 983 2o

IRR = 20% + x%
= 21.1%
oY FAEL A EEE NPV e FAA B7HA 7MY 5838
A g o)t}

NPV

-416

O 412 FA ol &9 BH AL

@ A& o] u|(Capital Rate of Return Ratio, CRR)

IAe NPVE FA M E oldg drhlE 3

T} z}E £x1ote] olale] WA NPVl &M vz B
Ao W3t v E2H FAYS dobE W NPVHORE

@ 9 ]Qﬂ/‘i NPVE 22387 9aiM =dd g7 A=
t}, xE o]ou]& NPVE AEXE Fdo0F Ui 70| th,
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g7} _ NPV .
A&EFd ~ — D ACFmax (4.22)

o

A 2.0] o] 8] (CRR) =

A

o

2 Ao M —2ACFmaxE ¥3 Cash Flow ZX HatgolAe oo
Ad X Yepdch. NPV7E 22 2709 Project7} Qithd & Zo] ggo] &

ojdoz AN H7IY R HEol hE At onE Myt 9
Ax HEg AFE FolA 7bF F23 RS NPV IRRolth. AAAol ¢
Oe A& NPV7E slojif2~e]E7F IRR<KMARR ¢l ZA$-ojt}. NPV7} n}
yzclgs e FAUg AddF ¥ & dos 2L duew, =
NPVE MARRZA 1% Fxoj=2 NPV} wlolld2¢l RE [RRo)
MARRET} zthes A 2t |

IRR°] MARRET Zom Sz}

A sowteze 28 4 glgE AL YJusn =
$ole FAZREY 2 90 1 AFL AA Bl AYY o e
& Qe oAnt At AL ougt.

gy, AAA Wrbe e BEE AL oyt e 9y A
EZ H7hggd 22 Yes U NoZ2 FHEHAW dog 1 3ddo

sto] £ Pol A sp5Aol Be AT B S0 99 NPV IRRo)
A Zaw AES S, o 2o NEPoz BAFH APsioh
Project A, B4l NPVERE 2@ A7t £3, [RRZ B9 B} 2& 7S
de od BAL W FL7? o ¥Zo] YA AAY 4 gtk
ol AgelE U TE oW BPoz AES ol Bk dr|N AN Z
Zo ARE VAT VAL sty AA o s4x g BHA A8
o A7 AZolth wEA BAHY A5 dF A5HS EFAAT, A w7}
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27 o BAo] dEdtAE Gk AR wHM e AutEe B A
71 A9E Boy RE AE2HEY oy FEHU AALS HE A
3= AL 7199 Management®] X ZA FAlo]A ¢ 2AEAAZ= NPV,

o ZRARE £ a1 BREFH =% payback 7|to] F2 AHEHE
AAR FrtEEEe o8 FHo2 At

Project® ZAAA H7le 259 AL AAsto o] WA
AAAR BrE AN ddFoz fE AYE A& £ME wE
o] B¥o|t}. Project o thdt ZAAG H/IAEE E 48% 2ol &4 AR
e S48 ed) Ay

po)

2

£ 48 ZAA H/MRE v

BAR HIMA R H] ol
1. Az 1=
A& 7|13t : :
&9 B7)4 g5 Fo
"

& 0 % (BEP)
3ol g 10 % (DBEF) "
Hd F24%712 (EMIP) ‘ "
O]X]— 5]*1‘7]7} (IRP) 7"
Pay Back 713} (PBP) ‘ "

2. A Az |

Aoy FAXEY

14 0 % (-LACFmax) gz )

A& 10 % (-2ADCFmax) "

A FAFY
A€ 0 % (QACFmax) gz =g
gtel g 10 % (RADCFmax, NPV) "

AHE 3} vl & Re42 Foh

3. oz A
7 & (IRR)

iy
e
.
oif
k)

A2o]Hl (CRR)
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5. X% 4 (Sensitivity Analysis)

A Bt A olFE 1 JES AMEHE I AEE J)xE
& Data® AEE AT & oA, £ AAA H7t9) 7% Datagl Buj4
d, 48 2 29 ®§, Huly] E o]EZXE WE Cash Flow S5 25
FHE AAY 44 L 2234 v o Eo 24 g HAo|t}

ARl FHE tlAE F2 802M s, ue A
Sol Atk ©|E9 WHo] NPVel mlx: 4L A ARste AEH
Gl Hotm o] Y HYS Bagsn B A7 wWeld Holynz
B AT E 2EENE AUt

6. A4 B7te] &4

olde2 nHAHA AMAE Hrtet DCFol 2AE M2 AAA 7
Zboll g dEE AL dgog oL AHesty gwrAd AAAHL
o] €XE JetlrA 9utH o F Projectd] AAAN Hile den ge
THMZ Zgdo) JPEh, gt dAHo2 = 29 Fo o)urixie] Anr}
&2 2 Feed-Back® 9] Projecteto] E& $ARE 7397 2}

Fﬂ-'

(1) Projectgte] A4 (B4 B4qb
(2) Exthe] AA

(3) Alg 2EUH AA

(4) 2 A

(5) DCFAIAH

B)AAA FBIARE
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(DZE=EA

(8)JAr 2 A (HFte 2A)

Q)FH ©)F 7HAe AdEeA

E ¥ 49, ¥ 410, 29 413, 1% 4149 £
ke
E 49 FAde 24
1. 4zt A ek (-7 Zha)
Plant 7144
3o zujw  |FY Fvlveh AENE olxe dPsAE 1A
Ade ol AW, BE W4 1A Aol
AA7VzEel A | QZbstey AdET o
EXE 7oAt Afole AEH AZo| A=
o Ay EAde Fade TEHAD EXE JAse
' Aeole REN dRaE £98 AZo] Huz
Az Uke) EgE.
SANEL dWHoE ABAH Azolgta Ardt
3. eAAF Aw dde AYFoz 2YdE FvE £9%
AE2 2T £ Yo
4. FFAHA(1+2+3)
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B 410 Aagzxg dd9 24

553

1L rdA
AR R
R Rl

2. | FYA
AZIAR AR F(AFA L)

SRR AAF - A (ool A

47t ™

24 w5 ]
Ay
EEERY
By8
F e

RS Er

whuh 2] v)
SREEN
ghof o]

CEER R
o] R A AF)
o) AL AR

©

l

A=

a9 413 FAAA
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dAF ol

= 27zl
— o)z}
- [ A4
A&
Net Cash —>
Flow A CF
(NCF)
gAA T 2|5 DCF =4
(fa)
o
DCF | %7 DCF
|
ZAAAR F7F AR
A& 713 .
29 B714 : #§9& 0% (BEF)
gt x| €% #7178 : 8UE 10% (DBEP)
v A FE2 45713 (EMIP)
0|28 %72k (IRP)
Payback 717t (PBP)*
HUFAREA  &AE 0% (-LACFmax)
APFAAEZS 0 98 10% (-LADCFmax)
AR Az | HUrAdsd 0 9& 0% (-LACFmax)
HAYF Az 4A 0 A& 10% (-2ADCFmax, NPV)*
A58 ¥4 (CK)
%% (IRR)*
A% AR | wolelm (CRR)

(F) » awrsle AA4Q 97k AR
238 414 DCF Atz A AA %ﬂxlﬁ
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7. 708 A 2dle] dig AAY HrHA A

AFAA 2 ZAG Hrtel @ o)2Y AL AA B A7
A AaE Aol e Aol dal e A zastol A AAs}
oA ZAE Zel dis) GopRr}.

(1) A3t B

") He
- 1 Petri Dish = 6 /19 ZAZ71(1 Node)S £¢ |
- 191 19 AJ4+= = 300 Petri Dish x 6 7} = 1.800 7}
@A ZH1Y, 3.7570/18)
£ 10 %S ;e 190 19 WA = 1620 74
- 191 Az Ak = 1620 7} x 300 ¢ = 486,000 7}
- 591 Ak A4 = 486000 74 x 5 2 = 2.430.000 7

"R E3 Axde] Be
10/ BAF =15 )
1] 1Y AAF =15 7] x 60 B x 20 A7 = 18,000 7}

*EFE 5 %S 1T 10 19 A= = 17,100 7Y
(BBAEE ¢uld A2 74A)

sl Az A = 17,100 71 x 300 € = 5,130,000 74

d, 12 d=9 AabsEe A 122 3

(2) A 2 Extble) AR gen 2o

" 3T AY 0.5 <
" A 2g FEug

5P AL ANA"ETZu|g 03 94
- AEE A Ay FEug 20 %4
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(30 6y 2 AEF Y2 ¥
- A (FER) |

-3 AL 2ERY 08 A
- AT A FFAY 25 49

(3) FA4 08 947 25 Q9 A& 2AFL BtSH 2o}

T2 7A¢
09% : 100 %
253 2§
0 9% : 40 %
1 9= :60 %

(4) 2RAAFL hgae) Y ROoZ 1, Ay LWoTRE

12%9] g2 AU Aoz 7Hsy Fd5 &2 HFo.

ARF 03 Q23 1
2 05 o (52H3) 1

i=}
APz L 7S 10 %, 928 59 75 Adste Aoz s,

6) FAALL 9% 27) 1 Node T ¥ EAN] Bha) h& s 2
Wit N1Eos AwT

-ujg) AV I 2
« Al Hu) 8 1707 02 o
- dH]E 10 02 9
» Q47 vg 1 d

-k HE 01 ™
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cFage A AYR 63

- A58 A

L 2R 19

(1) AY71re e A2 &

AF2 4

AL 1~109, %3
A9 12395 &9 A AL

o] 1/28 AAso A

uwetd, A3 AFs Bl FA "ot d9 28" e F
Fxpell g Al hx AAAY A E,

=

Z  Payback Period(A]7F ¢1x}), NPV
(ZHE AAD), FAE(IA AHE F39q F 4129 AEsI. NPV A
At 2 23 MARRS &3 o|lx18&

185 10%2 A4t

old AFXESL FAAH vlZARA, AF3} A 7HR A F O
& 2% 58S g4 £ Yok

- 150 -



E 411 A75dAA QAdE 71E) _
T
A () AAE &4 (29) | (29)
AzZF Ak 4 300¢ 2,430,000 | 5,130,000
L4 1749 1009 243,000 | 513,000
2.8 F v [71& 2971
(1) vRegd 29/7} 4,360 10,260
(2) A=Ay 0.29/7 486 1,026
(3) FFH & 0.2 /7M 48 | 1,026
4) 718 19/7) 2430 | 5130
5) FE= 0.14/74 243 513
A A , 8505 | 17,955
3. 2 A 4 [71&97H A
1) AH =54 191 609, 1009+ 43,200 | 12,000
(2) 1A A2HA 1% x LA AHAHE 2HH] 800 2,500
(3) By 05% x LA AALE =} H] 400 1,250
(4) F2n) 39 x LAAAEzE], d 10%. 45 | 2640 | 8250
(5) Ay AW w524 x 100% 43,200 | 12,000
(6) Z7HarZhH] (A, HANEdsad, FE7H0) | 20,000 | 62,500
A Al 110,240 | 98,500
4. HaF |
(1) oy o) A3 5% 5400 | 12,150
(2) duragy A =24 100% 43200 | 12,000
A Al 48,600 | 24,150
5. o] A . : .
(1) A4 »F AYF 59 FEAE, 10%/9 5,000 | 15000
(2) ¢4 AF. oAbz 3709 Bx12%/A 7290 | 15,390
P 12,290 | 30,390
6. = 9 7} (2+3+4+5) 179635 | 170,995
7. GAA o1 ¢ g - FEUL 63,365 | 342,005
8. gdAE o9 W elAl 17% 10,772.05 |58,140.85
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KINMN,

@ NN AW

// vt52.cpp : Defines the class behaviors for the application.
// : ’ ‘ :

#include "stdafx.h"
#include "vtS52.h"
#include “mot.h"
#include "data.h"

#include "MainFrm.h"
#include "vtS2Doc.h"
#include "vt52View.h"
#include "vision.h"
#include "robot.h"
#include "global.h"
#include "head.h"

// instance handle supplied by winmain.c

HINSTANCE sampleHInstance;

LRESULT CALLBACK VideoWindowProc (HWND hWnd, unsigned msg, WPARAM wParam,
LPARAM lParam);

void UpdateRect (HWND hwWnd, int xPos, int yPos);

void RECT draw {(HDC dc, RECT *ROI);

¢ UInt32 CmdInterpret ( LPVOID );

extern int CAMERA FLAG;
/////////////////////////////////////////////////////////////////////////////
// CVt52App

BEGIN MESSAGE MAP{CVtS52App, CWinApp)

//{{AFX MSG MAP(CVt52App)

ON COMMAND(ID APP ABOUT, OnAppAbout)

ON COMMAND (IDD CCIR, OnCcir)

ON COMMAND({IDD NTSC, OnNtsc)

ON COMMAND (IDD PAL, OnPal)

ON COMMAND (IDD RS170, OnRsl70)

ON COMMAND (IDD ONE, OnOne)

ON COMMAND (IDD THIRD, OnThird)

ON COMMAND (IDD "SECOND, OnSecond)

ON 'COMMAND (IDD FOUR, OnFour)

ON COMMAND(ID IMAGE READ, OnlImageRead)

ON COMMAND(ID IMAGE WRITE, OnlmageWrite)

ON COMMAND(IDD IMAGEGRAB, OnlImagegrab)

ON UPDATE COMMAND UI{IDD IMAGEGRAB, OnUpdateImagegrab)

ON UPDATE COMMAND UI(ID IMAGE WRITE, OnUpdatelmageWrite)

ON COMMAND(ID RS232C, OnRs232c)

ON UPDATE COMMAND UI(IDD START, OnUpdateStart)

ON COMMAND (IDD STOP, OnStop)

ON UPDATE COMMAND UI{(IDD STOP, OnUpdateStop)

ON UPDATE COMMAND UI(ID RS232C, OnUpdateRs232c)

ON COMMAND (IDD START, OnStart)

ON COMMAND (IDD AUTO, OnAuto)

ON UPDATE COMMAND UI(IDD AUTO, OnUpdateAuto}

ON COMMAND (ID ROBOT, OnRobot)

ON COMMAND(IDD SUPPLY FULLTRAY, OnSupplyFulltray)

ON COMMAND (IDD SUPPLY EMPTYTRAY, OnSupplyEmptytray)

-ON COMMAND (IDD OUTPUT CUTTRAY, OnOutputCuttray)

ON COMMAND (IDD OUTPUT INSTRAY, OnOutputlnstray)

ON UPDATE COMMAND UI{IDD OUTPUT CUTTRAY, OnUpdateCOutputCuttray)

ON UPDATE COMMAND UI(IDD QUTPUT INSTRAY, OnUpdateQutputlInstray)

ON UPDATE COMMAND UI (IDD SUPPLY EMPTYTRAY, OnUpdateSupplyEmptytray)

ON UPDATE COMMAND UI(IDD SUPPLY FULLTRAY, OnUpdateSupplyFulltray)

ON UPDATE COMMAND .UI(ID TRAYPOS SETUP, OnUpdateTrayposSetup)

//}JAFX MSG MAP : -

// Standard file based document commands

ON COMMAND(ID FILE NEW, CWinApp::0OnFileNew)

ON COMMAND (ID FILE OPEN, CWinApp::0nFileOpen}’

// Standard print setup command

ON COMMAND(ID FILE PRINT SETUP, CWinApp::0nFilePrintSetup)
END MESSAGE MAP()

/////////////////////////////////////////////////////////////////////////////
// CVt52App construction

CVES52App: : CVES2App ()

Robotics/Control Lab.
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76: // TODO: add construction code here,

77: // Place all significant initialjzation in InitInstance
78: // Enable/Disable the main Menu Bar

79: Camera = 1;

80: SelectDone = FALSE;

81: ModeSelect = PALSE;

82: snapdone = FALSE;

83: RS232Done = FALSE;

84: AutoDone = FALSE;

85: AUTORUN = FALSE;

86: HOMEDONE = FALSE;

87:

88: // Initialize the rs232 Port

89: mrs232¢.SetComPort ( 2, 9600, 8, 0, 0 );
90: mrs232c.CreateCommInfo ();

91: mrs232c¢.0penComPort ();

92: }

93

94: CVt52App::~CVtS2App ()

95: {

96: // Unallocate the resource of RS232 Port
97: mrs232c.DestroyComm () ;

98:

99; LIL1777777777707707777777777777777777777777777777770777777777777777777777777777
100: // The one and only CVtS2App object

102: CVtS2App theApp:

104; LL1LI7777 7777777777 77707077777707777707777777777770777777777277777777777777777
105: // CVtS52App initialization

106

107: BOOL CVt52App::InitInstance()

108

109: AfxEnableControlContainer();

110

111: // Standard initialization

112: // If you are not using these features and wish to reduce the size

113: // of your final executable, you should remove from the following

114: // the ppecific initialization routines you do not need.

115:

116: #ifdef AFXDLL

117: Enable3dControls(); // Call this when using MFC in a shared DLL

118: #Helse

119: Enable3dControlsStatic(); // Call this when linking to MFC statically

120: #endif

121

122: // Change the registry key under which our settings are stored.

123: // You should modify this string to be something appropriate

124: // such as the name of your company or organization.

125: SetRegistryKey( T("Local AppWizard-Generated Applications"));

126

127: LoadstdProfilesettings(); // Load standard INI file options (including
MRU)

128

129: // Register the application’'s document templates. Document templates

130: // serve as the connection between documents, frame windows and views.

131

132: CsingleDocTemplate* pDocTemplate;

133: pDocTemplate = new CSingleDocTemplace (

134: IDR MAINFRAME,

135: RUNTIME CLASS(CVtS2Doc),

136: RUNTIME CLASS(CMainFrame), // main SDI frame window

137: RUNTIME CLASS(CVtS2View));

138: AddDocTemplate (pDocTemplate);

139 . .

140: // Parse command line for standard shell commands, DDE; file open

141;: CCommandLineInfo cmdiInfo;

142: ParseCommandLine (cmdInfo);

143

144: // Dispatch commands specified on the command line

145: it (1ProcessShellCommand (cmdInfo))

146: return FALSE;

147

148: // The one and only window has been initialized, so show and update it.

149: m pMainWnd->ShowWindow(SW SHOW) ;
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150: m pMainWnd->UpdateWindow();

151: .

152; //CcwWwnd *pWnd = AfxGetMainWnd (};

153: //CMenu *pMenu = pWnd->GetMenu ()};

154: CMenu *pMenu = m pMainWnd->GetMenu (};

155:

156: pMenu->EnableMenultem ( MENUCALIB, MF BYPOSITION | MF DISABLED | MF GRAYE
D });

157: pMenu->EnableMenultem { MENUTOOL, MF BYPOSITION | MF DISABLED | MF GRAYE
D );

158; pMenu->EnableMenultem ( MENUINSPECT, MF BYPOSITION | MF. DISABLED | MF GRAYE
D)

159: // pMenu->EnableMenuItem ( MENURUN, MF_BYPOSITION .| MF_DISABLED ‘| MF_GRAYE
D ).,

160: pMenu->EnableMenultem ( MENURUN, MF BYPOSITION | MF ENABLED );

161: pMenu->EnableMenultem ( MENUCOMM, MF BYPOSITION | MF ENABLED );

162

163: retura TRUE;

164: }

165

166; /////////////////////////////////////////////////////////////////////////////
167: // CAboutDlg dialog used for App About

168

169: class CAboutDlg : public CDialog

170

171: public:

172: CAboutDlg () ;

173

174: // Dialog Data

175: //((AFX DATA(CAboutDlg)

176: enum ( IDD = IDD_ABQUTBOX };

177: //}JAFX_DATA

178 .

179: // ClassWizard generated virtual function overrides
180: //{{AFX VIRTUAL (CAboutDlg)

181: protected:

182: virtual void DoDataExchange{CDataExchange* pDX); // DDX/DDV support
1B3: //}JAFX_VIRTUAL

184

185: // Implementation
186: protected:

187: //{(AFX MSG(CAboutDlg)

188: // No message handlers

189: //}}AFX MSG

190: DECLARE MESSAGE MAP ()

191: };

192:

193: ?Aboutnlg;:CAboutDlg() : CDhialog (CAboutDlg: :IDD)
194:

195: //{{AFX DATA INIT(CAboutDlg)

196: //}}AFX_DATA_INIT

197: }

198

199: roid CAboutDlg: :DoDataExchange (CDataExchange* pDX)
200:

201: CDhialog::DoDataExchange (pDX) ;

202: //{{AFX DATA MAP(CAboutDlg)

203: //}}AFX_DATA_MAP

204: }

205

206: BEGIN MESSAGE MAP(CAboutDlg, CDialog)
207: //{{AFX MSG MAP(CAboutDlg)

208: // No message handlers

209: //}}AFX MSG MAP

210: END MESSAGE MAP({)

211

212: // App command to run the dialog
213: void CVtS2App::OnAppAbout ()

214: |

215: CAboutDlg aboutDlg;
216: aboutDlg.DoModal () ;
217

218

219; LILLLLII 7777777000777 7777777777777777777777707777707777777777777777777777/77777
220: // CVt52App commands
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221
222:
223
224:
225:

vold CVt52App::MenuControl ( int menu, imt status

{
CWnd *pWnd = AfxGetMainWnd ();
CMenu *pMenu = pWnd->GetMenu (};
if ( status =a ENABLE )
pMenu->EnableMenultem ( menu, MF BYPOSITION
else
‘pPMenu->EnableMenultem ( menu, MF BYPOSITION

::DrawMenuBar ( pWnd->m hWnd };

}

voild CVLS2App::0nCecir()

// TODO: Add your command . handler code here
video mode = CACQ CCIR;

VIDEO init{);
CAMERA FLAG = TRUE;

volid CVrS2App::0nNtsc ()

// TODO: Add your command handler code here
video mode =~ CACQ RGB RS170;

VIDEO init();
CAMERA FLAG = TRUE;
; .
vold CVtS2App::0nPal()
{

// TODO: Add your command handler code here
video mode = CACQ PAL;

VIDEO init();
:CAMERA FLAG = TRUE;

}

void CVtS52App::0nRs170({)

{
// TODO: Add your command handler code here
video mode =~ CACQ RS170;

VIDEO init();
CAMERA FLAG = TRUE;
}

void CVtS2App::0nOne ()

{
// TODO: Add your command handler code here
CamSelect (1);

}
void CVtS2App::0OnSecond()

// TODO: Add your command handler code here
CamSelect (2);

}
void CVe52App::0nThird ()

// TODO: Add your command handler code here
CamSelect (3);

}

veid CVrS2App::0nFour()

{
// TODO: Add your command handler code here
CamSelect (4);

}

CACQ resource oh oh Resource;

CACQ channel oh oh Channel;

CVID oh oh Video;

Robotice/Control Lab.
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286
297:
298;:
299:
300:
301:
302:
303:
304:
305:
306:
307:
308:
309:

385:
356:
357:
358:
359;
360:
361:
362:
363:
364:
365:
366:
367:
368:
369:
370;:

KXIMM,

CPB
CIC
int

voi

{

16-Dec-1999 13154 Pige

oh windowHandle [MAX FRAME]) ;
oh oh Console[MAX FRAME];
DISPLAYCONSOLE;

d CVeS52App::VIDEO_init ()

//RECT vgaRect;
HWND videoWindow;
CACQ rect maskRect;

int size(8] (2] = B
{ { 640, 480}, { 768, 754}, {640, 480}, { 720, S76},
{ 512, 480}, { 720, 546}, { 640, 480}, { 768, 574} };

// Check the vilid No. of Camera
if (camera < 1 || Camera > 6) return;

// Check the Valid Video Mode
// initialize the resource and setup the channel
#ifdef VPS4
CVP54 resource default setup (&vp54 resource);
1f ( video mode == CACQ RGB RS170 || video mode == CACQ_PAL )
vp54 resource.format = video mode | CACQ PLANE RED;
// vp54 resource.format = video mode [ CACQ_PLANE_GREEN;
else vpS54_resource.format = video_mode;

0;
0;
size[video mode] (0] ;
sizel{video mode]jl};

vp54 resource.max area.
vp54 resource.max area.
vpS4 resource.max area.
vp54 resource.max area.
vpS4 resource.buffers = 4;

TEN X

oh Resource = CVP54 resource alloc setup (&vpS54 resource);
if (oh Resource == ckAcqResource Badvalue )
// || oh_Resource == ck_VP54 HardwareNocInltxalxzed)
return;
oh Channel = CVP54 channel alloc (oh Resource, Camera);
i1f (oh Channel == ckAcqChannel BadValue ||
oh Channel == ckBadObjectType)

return;
flelse
CVP52 resource default setup {(&vpS2 resource);
1f ( video mode =e CACQ RGB RS170 || video mode == CACQ_PAL )

vp52 resource.format = video mode | CACQ PLANE RED:
// vp52 resource.format = video mode | CACQ_PLANE_GREEN;
else vp52_resource.format = video_mode;

vpS52 resource.max area.x = 0;

vpS52 resource.max area.y = 0;

vpS2 resource.max area.w = size(video mode] [0]) ;
vp52 resource.max area.h = size[video mode] [1];
vpS2 resource.buffers = 4; .

oh Resource = CVP52 resource alloc setup (&vp52 resource);
1¢ (oh Resource == ckAcgResource BadValue )
// || oh_Resource == ck_VP52_ HatdwareNocInxcxallzed)
returan;
oh Channel = CVPS52 channel alloc ‘(oh Resource, Camera):
if (oh Channel == ckAcqChannel BadValue 11
oh Channel == ckBadObjectType)
return;
#endif

oh video = CVID alloc (oh Resource);

12 (oh Video == ckBadObjectType ||
oh Video == ckVideoMixer ResourceInUse)
raturn;

// Determine the actual size and location of the region in VGA Screen
vgaWindow.x = 20;
vgaWindow.y = 90;
vgaWindow.w = sizelvideo mode) {0};
vgaWindow.h = sizefvideo mode} (1};
// Create window to hold video.
// Register window class

Robotics/Control Lab.
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371: wec.style = 0;

372: we.lpfnWndProc = videoWindowProc;

373: wc.cbClaExtra « 0;

374: we.cbWndExtra = 0;

375: sampleHInstance = AfxGetInstanceHandle();

376: wc.hInstance = sampleHInstance;

377: wc.hlcon = NULL;

378: wc.hCurgsor = NULL;

379: we.hbrBackground = NULL;

380: wc.lpszMenuName = NULL;

381: wc.lpszClaggName = "VideoWindowClass";

382: if (1RegisterClass(&wc)) return;

383 '

384: // Compute starting origin and size for CreateWindow call, so created

385: // window has the appropriate client area.

386: vgaRect.left = (int) vgaWindow.x;

387: vgaRect.right = (imt)(vgaWindow.x + vgaWindow.w);

388: vgaRect.top = {imt) vgaWindow.y;

389: vgaRect.bottom = (4mt) (vgaWindow.y + vgaWindow.h);

390: AdjustwindowRect(&VgaRect, WS OVERLAPPED | WS CAPTION | WS SYSMENU, 0);

as

392: // Create and show window.

393: videoWindow = CreateWindow("VideoWindowClass", "Live Video",

394: WS OVERLAPPED | WS CAPTION | WS SYSMENU,

395: vgaRect left, vgaRect.top, vgaRect.right -
vgaRect.left, ’

396: vgaRect .bottom - vgaRect.top,

397: NULL, NULL, sampleHInstance, NULL};

398: ShowWindow (videoWindow, SW SHOWNORMAL) ;

399

400: // Register the video window and begin display of video.

401: #ifdef VPS4

402: CVPS54 register video window {(oh Resource, oh Video, {int)videoWindow) ;

403: #else ’ . .

404: CVP52 register video window (oh Resource, oh Video, {int)videoWindow) ;

405: #endif :

406

407: // set the mask area in video screen

408: maskRect.x = 100;

409: maskRect.y = 100;

410: maskRect .w = 200;

411: maskRect.h =« 200;

412:

413; #ifdef VPS4

414: //CVP54 add mask rect (oh Resource, oh Video, &maskRect) ;

415; //CvP54_flush_mask (oh_Resource, oh_Video);

416: fielse

417: //CVP52 add mask rect (oh Resource, oh Video, &maskRect) ;

418: //CvP52_flush_mask (oh_Resource, oh_Video);

419: #endif

'420: CVID begin display(oh Video, &vgaWindow);

421: DISPLAYCONSOLE = 0; .

422 if ( ModeSelect e FALSE )

423:. - {

424: char buf (501};

425: int nIDCheckItem;

426: CWnd #*pWnd = AfxGetMainwWnd ();

427: CMenu ¢*pMenu = pWnd->GetMenu ();

428: CMenu *pSublMenu = pMenu->GetSubMenu { MENUCAMERA );

429: HMENU hSub2Menu = ::GetSubMenu { pSublMenu->m hMenu, MENUSUB1MODE )

430: if ( hSub2Menu != NULL )

431: {

432: int ret;

433

434: i¢ ( video mode == CACQ RGB RS170 )

435 nIDCheckItem = MENUSUB2RGB;

436: else if ( video mode == CACQ PAL )

437: nibDCheckItem = MENUSUB2PAL;

438: else if ( video mode == CACQ RS170 )

439 nIDCheckItem = MENUSUB2RS170;

440: else if ( video mode == CACQ CCIR )

441: niDCheckItem = MENUSUB2CCIR;

442 : .

443 ret = ::GetMenuString ( hSub2Menu, niDCheckItem, buf, 15,

MF BYPOSITION ) ;
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444: ret = ::CheckMenuItem ( hSub2Menu, nIDCheckItem, MF BYPOSITION |
MF CHECKED ) ;

445:

446 }

447

448;: SelectDone = TRUE;

449; ModeSelect = TRUE;

450: if ( RS232Done == TRUE && AUTORUN =« TRUE )

451: MenuControl ( MENURUN, ENABLE );

452: }

453

454: vold CVtS2App::CamSelect ( imt NewCamera )

455

456: if (Camera != NewCamera)

457

458 if ( ModeSelect )

459

460: CVID end display (oh Vvideo};

461: CACQ channel free (oh Channel);

462: #ifdef VPS4

463: oh Channel = CVP54 channel alloc (oh Resource, NewCamera);

464 #ielse

465: oh Channel = CVP52 channel alloc (oh Resource, NewCamera};

466: #endif

467: CVID live camera set (oh Video, NewCamera);

468: CVID begin display (oh Video, &vgaWindow);

469: #ifdef VPS4

470: // CVP54 clear all mask rects(gResource, gVideoArea); // addedl21l4

471: // CVPS54_flush_mask(gResource, gVideoArea), // added1214

472: #else

473 // CVP54 clear all mask rects(gResource, gVideoArea),; // addedl2l4

474: // cvps4_flush_mask(gResource, gVideoArea); // addedl214

475: #endif

476: // PMAINFRAMEWND->Refresh_Activated_wWindow();

477: }

478: }

479:

480: CWnd *pWnd = AfxGetMainWnd () ;

481: CMenu +*pMenu = pWnd->GetMenu ();

482: CMenu *pSublMenu = pMenu->GetSubMenu ( MENUCAMERA );

483: HMENU hSub2Menu = ::GetSubMenu ( pSubiMenu->m hMenu, MENUSUB1CAMNO };

484: if ( hSub2Menu != NULL ) ’

485

486: int ret;:

487

488: it ( Camera != NewCamera )

489: ret = ::CheckMenuItem { hSub2Menu, Camera-1i, MF BYPOSITION |
MF .UNCHECKED ) ;

490: ret = ::CheckMenultem ( hSub2Menu, NewCamera-1, MF BYPOSITION |
MF CHECKED ) ;

491:

492: : :DrawMenuBar { pWnd->m hWnd );

493: }

494:

495: // Update Camera No.

496 Camera = NewCamera;

497: }

498

499: void OnWindowPosChanging (HWND hWnd, LPWINDOWPOS infoP)

500: {

$01: /* Restrict window movement and sizing to that supported by

S502: the video area, using the CVID_negotiate function. */

503: RECT clientRect, windowRect;

504: RECT clientOffset;

505: CACQ rect vidRect;

506: GetClientRect (hWnd, &clientRect);

507: GetWindowRect (hWnd, &windowRect);

508: MapWindowPoints (hWnd, 0, (LPPOINT)&clientRect, 2);

509: clientOffset.left = clientRect.left - windowRect.left;

510: clientOffset.top = clientRect.top - windowRect.top;

511: clientOffget.right = clientRect.right - windowRect.right;

S$12: clientOffset.bottom = clientRect.bottom - windowRect.bottom;

513: if (infoP->flags & SWP_NOMOVE) : :

Sl4:

515: infoP->x = windowRect.left;
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516: infoP->y = windowRect.top; \
517

518: if (infoP-»>flage & SWP_NOSIZE)

519 {

520: infoP->cx = windowRect.right - windowRect.left;

521: infoP->cy = windowRect.bottom - windowRect.top;

522 }

523: vidRect.x = infoP-»>x + clientOffset.left;

524: vidRect.y « infoP->y + clientOffset.top;

525: vidRect.w = infoP->cx - clientOffset.left + clientoffset.right;
526: vidRect.h = infoP->cy - clientOffset.top + clientOffset.bottom;
527: infoP->x = vidRect.x - clientOffset.left;

528: infoP->y = vidRect.y - clientOffset.top;

529: infoP->cx = vidRect.w + clientOffsgset.left - clientoffset.right;
$30: infoP->cy = vidRect.h + clientOffset.top - clientOffset.bottom;
531: ) .
532

533

534: RECT gClientAreaOffsets, ROIRect;

5§35

536: LRESULT CALLBACK VideoWindowProc (HWND hWnd, unsigned msg, WPARAM wParam,
§37: LPARAM 1lParam)

538; {

539: PAINTSTRUCT ps;

540: HPEN oldPen;

541: HPEN pen;

542: HDC dc;

543: CVt52App *PApp = (CVLS52App *) AfxGetApp ()

544 :

545: switch (msg)

546

547: case WM_CREATE:

548

549: RECT client, windowRect;

550: GetWindowRect (hWnd, &windowRect);

551: GetClientRect {hWnd, &client);

552: MapWindowPoints (hWnd, 0, (LPPOINT)&client, 2);

553: gClientAreaOffsets.left = client.left - windowRect.left;

554 : gClientAreaOffsets.right = windowRect.right - client.right;
555 gClientAreaoffsets.top = client.top - windowRect.top;

556: gClientAreaOffsets.bottom = windowRect.bottom - client.bottom;
557: break;

558: }

559: |

560: case WM_PAINT:

561: {

562: pen = CreatePen(PS SOLID, 1, RGB{255,0,0));

563: BeginPaint (hWnd, &ps);

564: EndPaint (hWnd, &ps);

565

S66: dc = GetDC(hWnd);

567: oldPen = (HPEN) SelectObject(dc, pen);

568: SelectObject (dc, oldPen});

569

570: ReleaseDC(hWnd, dc);

$71: DeleteObject (pen) ;

572: break;

573: }

574

575: case WM_WINDOWPOSCHANGING:

5§76 {

577: /* .

578: Get the desired window position from the infoP structure.
579: The infoP gives the desired position and size of the *entire*
580: window, not just its client area.

581: Compute the corresponding client area of the window.

582: Negotiate a valid position.and update infoP to move to the valid
583: position.

584: */ :

585: // onWindowPosChanging (hWnd, (LPWINDOWPQOS) lParam);

586 : // return DefWindowProc (hwnd, msg, wParam, lParam);

587

588: LPWINDOWPOS infoP = (LPWINDOWPOS) lParam;

589: RECT rect;

590: CACQ rect vidRect;
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591:
692:
593:
$94:
595:
$96:
597
598:
599:
600:
601:
602:
603:
604:
605:
606:
607:
608:
609:
610:
611:
612:
613:

16-Dec-1999 13:54 Page
GetClientRect (hWnd, &rect);
MapWindowPointe (hWnd, 0, (LPPOINT)&rect, 2);
it (! (infoP->flags & SWP_NOMOVE}) -

rect.left = infoP->x + gClientAreaOffsets.left;
rect.top = infoP->y + gClientAreaOffsets.top;

it (!(infoP->flage & SWP_NOSIZE))

rect.right = rect.left + infoP-»>cx - gClientAreaOffsets.left -

gClientAreaOffsets.right;
rect.bottom = rect.top + infoP->cy - gClientAreaQOffsets.top -
gClientAreaOffsets.bottom;

. vidRect.x = rect.left;
vidRect.y = rect.top;
vidRect.w = rect.right - rect.left;
vidRect.h = rect.bottom - rect.top;

// CVID window negotiate(oh Video, &vidRect);
infoP->x = vidRect.x - gClientAreaOffsets.left;
infoP->y = vidRect.y - gClientAreaOffsets.top;
infoP->cx = vidRect.w + gClientAreaCffsets.left +
gClientAreaOffsets.right;

infoP->cy = vidRect.h + gClientAreaOffsets.top +
gClientAreaOffsets.bottom;

return DefWindowProc (hWnd, msg, wParam, lParam);

// if the input point of mouse is not equal to the point of rectangle,
// retry to pick the correct point.
case WM_LBUTTONDOWN:

{ .
int xPos,yPos;
xPos = LOWORD (lParam);
yPos = HIWORD (lParam);
if (xPos >= (ROIRect.left - 4) && xPos <= (ROIRect.left '+ 4)
&& yPos >= (ROIRect.top - 4) && yPos <= (ROIRect.top + 4) )
PApp->mDragging = ROI MOVE;
else if (xPos >= (ROIRect.right - 4) && xPos <= (ROIRect.right + 4)
&& yPos >= (ROIRect.bottom - .4) && yPos <= (ROIRect.bottom + 4} )
PApp->mDragging = ROI SIZ2E;
else PApp->mDragging = NULL;
break;
}

// mDragging = ROI MOVE, move the ROI rect to mouse point.
// mDragging = ROI_SIZE, change the size of ROI rect.
case WM_MOUSEMOVE:

1f (PApp->mDragging == ROI_MOVE || PApp-»>mDragging == ROI_SIZE)
int xPos,yPos;

xPos = LOWORD (lParam);
yPos = HIWORD (lParam);

UpdateRect (hWnd, xPos, yPos);

}

break;

}

case WM_LBUTTONUP:

int xPos,yPos;

xPos = LOWORD (lParam);

yPos = HIWORD (lParam);

it (PApp->mDragging == ROI_MOVE}

ROIRect.left = xPos;
ROIRect.top = yPos;

}
else if (PApp->mDragging == ROI_SIZE)
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666: {

€67: ROIRect.right = xPos;

668: ROIRect.bottom e yPos;

669:

670: else; .

671: PApp->mDragging = NULL;

672: break;

€73: }

€74 : case WM_DESTROY:

€75 /* ‘

676: End display and unregister the video window before it is destroyed.
677: */ .

678: CVID end display(oh Video);

679: #ifdef VPS4

680: CVP54 unregister video window(oh Resource, (int) hwnd) ;
681: #else

682: CVPS2 unregister video window({oh Resource, oh Video, {int) hWwnd) ;
683: #endif

684: PostQuitMessage (0} ;

685: break;

686:

687: default: : .

688: return DefWindowProc(hWnd, msg, wParam, lParam);

689: }

690:

691: return 0;

692: }

693:

694:

695: void UpdateRect (HWND hWnd, iant xPos, int yPos)
696:

697: HPEN oldPen;

698: HPEN pen;

699: HDC dc;

700: CVES2App *PApp = (CVL52App *) AfxGetApp ();
701:

702: dc = GetDC (hwnd);

703: SetROP2 (dc, R2 NOT); .

704 : //RECT_draw (dc, &ROIRect);

705:

706: it (PApp->mDragging == ROI_MOVE)

707: {

708: ROIRect.right += xPos - ROIRect.left;
709: ROIRect.bottom += yPos - ROIRect.top;
710: ROIRect.left = xPos;

T71i1: ROIRect.top = yPos;

712; }

713; else

714:

715: ROIRect.right = xPos;

716: ROIRect.bottom = yPos;

717:

718:

719: pen = CreatePen(PS SOLID, 1, RGB{255,0,0));
720: oldPen = (HPEN) SelectObject(dc, pen);
721; SetROP2 (dc, R2 COPYPEN);

722: //RECT_draw (dc, &ROIRect);

723:

724; SelectObject (dc, oldPen);

725:

726: ReleaseDC(hWnd, dc);

727 DeleteObject (pen) ;

728:

729: }

730:

731: void RECT_draw {HDC dc, RECT *ROI)

732:

733: MoveToEx {dc, ROI->left, ROI->top, NULL);
734: LineTo (dc, ROI->left, ROI->bottom) ;
735: MoveToEx (dc, ROI->left+1, ROI->top, NULL);
736 LineTo (dc, ROI-»>left+l, ROI->bottom);
737:

738; MoveToEx(dc, ROI->left, ROI->top, NULL) ;
739: LineTo (dc, ROI-»>right, ROI->top);

740: MoveToEx (dc, ROI->left, ROI->top+1l, NULL);
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LineTo (dc, ROI->right, ROI->top+l);

MoveToEx{dc, ROI->right, ROI->top, NULL);
LineTo (dc, ROI->right, ROI->bottom]);
MoveToEx (dc, ROI->right+l, ROI-»>top, NULL);
LineTo (dc¢, ROI->right+l, ROI-sbottom);

MoveToEx{dc, ROI->left, ROI->bottom, NULL) ;
LineTo (de¢, ROI->right, ROI-sbottom);
MoveToEx(dc, ROI->left, ROI-s>bottoms+l, NULL);
LineTo (dc, ROl->right, ROI->bottom+1l);

755: void CVtS52App::OnlmageRead({)

785: }

// TODO: Add your command handler code here
CFileDialog OpenDlg (TRUE, "bmp", "*.bmp");

if ( OpenDlg.DoModal () != IDOK )
retuzrn;

// Set region of interest to acguire. This is only needed if you
// desire to override the values contained in the setup file.

if (DISPLAYCONSOLE == 1)
CPB free ( windowHandle (0] );
windowHandle [0] = CDIB to pb file {( OpenDlg.GetPathName () };

// Process the acquired window.
if (DISPLAYCONSOLE == 0)

oh Console (0] = R
CIC alloc("Test Console", 300, 300, 300, 300,
CDE STYLE CREATE NORMAL) ;
DISPLAYCONSOLE = 1;
}
CIC clear overlays ( oh Console([0] );
CIC show image({ oh Console [0), windowHandle [0), 0, O );

}
snapdone = TRUE;

AllMenuEnable ();

787: void CVtS52App::OnlmageWrite()

788: {

794: }

// TODO: Add your command handler code here
CFileDialog OpenDlg ( FALSE, "bmp", "*.bmp" );

it ( OpenDlg.DoModal () == IDOK )
CDIB from pb file ( windowHandle [0), OpenDlg.GetPathName () );

796: void CVtS2App::Onlmagegrab ()

800: }

if (SNAP () == 1)
AllMenuEnable ();

802: iat CVt52App::SNAP ()

803: {

// TODO: Add your command handler code here
¢ Int32 acquireTag;

// Set region of interest to acquire. This is only needed if you
// desire to override the values contained in the setup file.

if (DISPLAYCONSOLE == 1}
CPB free ( windowHandle [0) );
// Check if an acquire can be started.
if (!CACQ_channel_can_start (oh_Channel))

CTC write("Error: Resources not available for acquire.\n",
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816:
817:
818:
819:
820:

KINM,

CTC COG DEBUG) ;
return -1;

}

// Start acquire.
acquireTag = CACQ channel start acquire(oh Channel);

// Complete the acquire, get a handle to acguired window.

Page 12(}92

windowHandle (0] = CACQ channel complete acquire {(oh Channel, gcquireTag);

{

if (DISPLAYCONSOLE == 0)

oh Console {0] = CIC alloc{("Test Console", 300, 300, 300,
300,CDE STYLE CREATE NORMAL);
DISPLAYCONSOLE = 1;

CIC clear overlays { oh Conscle[0] );
CIC show image( oh Console [0],
windowHandle [0], O, 0 );

}
snapdone = TRUE;
return 1;
}
roid CVtS52App: :AllMenuEnable ()

CWnd *pWnd = AfxGetMainWnd {();
CMenu *pMenu = pWnd->GetMenu ();

pMenu->EnableMenultem { MENUFILE, MF BYPOSITION | MF ENABLED
pMenu->EnableMenultem ( MENUCAMERA, MF BYPOSITION | MF ENABLED
pMenu->EnableMenultem ( MENUCALIB, MF BYPOSITION | MF ENABLED
pMenu->EnableMenultem ( MENUSNAP, MF BYPOSITION | MF ENABLED
pMenu->EnableMenultem ( MENUTOOL, MF BYPOSITION | MF ENABLED
pMenu->EnableMenulItem ( MENUINSPECT, MF BYPOSITION | MF ENABLED
: :DrawMenuBar ( pWnd->m hWnd );

}
void CVtS52App::0OnUpdatelmagegrab (CCmdUI* pCmdUI)

// TODO: Add your command update UI handler code here
pCmdUI->Enable ( SelectDone && !AutoDone );

void CVt52App: :OnUpdateImageWrite {CCmdUI* pCmdUI)

// ToDO: Add your command update UI handler code here
pCmdUI->Enable ( SelectDone && !AutoDone );

void CVtS2App::0nRs232c ()
{
RS232Done = TRUE;
mCmdBuf.Empty {);
MenuControl ( MENUCOMM, DISABLE );
if ( SelectDone )
MenuControl ( MENURUN, ENABLE );
else AUTORUN = 1;

// TODO: Add your command handler code here
AfxBeginThread { (AFX THREADPROC) CmdInterpret , (LPVOID) this

}
c UInt32 CmdInterpret ( LPVOID lptr )
char TxBuf[300], inchar;
int i;
CVtS2App *PApp = (CVtS2App *) lptr;
cSingleLock CLock { &{(PApp->mrs232c. mCdehread) )

AfxMessageBox ( “"Start CmdInterpreter", MB OKCANCEL );
tor (;;)

Robotics/Control Lab.
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{
CLock.Lock {(};
CLock.Unlock (); -
PApp->mCmdBuf += (LPSTR) (PApp->mrs232c.RxBuf);
for (i = 0 ;; di++ ) .- *
{
-inchar = PApp->mrs232c.RxBuf[i);
if (inchar == 0) break;
else if (inchar == ASCII_CR):
{
if ( PApp->mCmdBuf.Find ( "INSPECT" ) t= -1 )
// clear Command
PApp->mCmdBuf.Empty ();
// Start Inspection
if (PApp->mRunLength.RunlInspect () != -1 )
sprintf ( TxBuf, "INSPECT=0K\r" };
PApp->SendResponse ( TxBuf, 10 );
}
else
{
sprintf ( TxBuf, *INSPECT=ERROR\r" );
PApp->SendResponse ( TxBuf, 13 );
}
se if ( PApp->mCmdBuf.Find ( "CHKSTATUS" ) != -1 )
// clear Command
PApp->mCmdBuf .Empty {);
// send status
if {( PApp->VStatus == OFFLINE ) :
sprintf ( TxBuf, "CHKSTATUS=1\r");
else : e
sprintf ( TxBuf, "CHKSTATUS=2\r");
PApp->SendResponse ( TxBuf, 11 )7;
else 1f ( PApp->mCmdBuf.Find ( "CUTPOINTS" } != -1 )
// c¢lear Command
PApp->mCmdBuf.Empty (};
// send the cutting peoint
PApp->ReportCutPoints (};
se
// clear Command
PApp->mCmdBuf.Empty ();
// send illegal command
sprintf ( TxBuf, "ILLEGAL COMMAND\r" };
PApp->SendResponse ( TxBuf, 15 );
} B
}
}
}
return 1;

void CVt52App::SendResponse ( char *TxBuf, lomg count )

}

mre232c.WriteCommBlock( (LPSTR) TxBuf, (DWORD) count )

void CVtS52App::0nStart{)

{

cWnd *pWnd = AfxGetMainWnd ();
CMenu *pMenu = pWnd->GetMenu ();

// TODO: Add your command handler code here
CVID end display ( oh Video );

vstatus = ONLINE;

AutoDone = TRUE;
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965:

966:

967:

968:

969:

pMenu->EnableMenultem ( MENUFILE, MF BYPOSITION | MF DISABLED | MF GRAYE
° );Menu—>3nableMenuItem { MENUCAMERA, MF BYPOSITION | MF DISABLﬁD | MF GRAYE
P ;Menu->EnableMenuItem { MENUCALIB, MF BYPOSITION | MF DISABLED | MF GRAYE
° );Menu->EnableMenuItem ( MENUSNAP, MF BYPOSITION | MF DISABLED [ MF GRAYE
? );Menu->3nab1eMenuItem ( MENUTOOL, MF BYPOSITION | MF DISABLED | MF GRAYE
P );Menu—>Enab1eMenuItem ( MENUINSPECT, MF BYPOSITION | MF DISABLED | MF GRAYE
D)

::DrawMenuBar ( pWnd->m hWnd );

}

vold CVtS2App::0OnUpdateStart (CCmdUIw pCmdUI)
{

pCmdUI->Enable ( lAutoDone && RS232Done );

void CVt52App::0nStop()

// TODO: Add your command handler code here
CWnd *pWnd = AfxGetMainWnd ();

CMenu *pMenu = pWnd->GetMenu () ;

CVID begin display({och Video, &vgaWindow);

Vstatus = OFFLINE;
AutoDone = FALSE;

pMenu->EnableMenultem {( MENUFILE, MF BYPOSITION | MF ENABLED );
pMenu->EnableMenultem ( MENUCAMERA, 'MF BYPOSITION | MF ENABLED );
pMenu->EnableMenultem ( MENUCALIB, MF BYPOSITION { MF ENABLED );
pMenu->EnableMenultem ( MENUSNAP, MF.BYPOSITION | MF ENABLED );

::DrawMenuBar ( pWnd->m hWnd );

}

void CVtS52App: :OnUpdateStop (CCmdUI* pCmdul)

// TODO: Add your command update UI handler code here
pCmdUI->Enable ( AutoDone );

}
void CVtS2App::0nUpdateRs232¢(CCmdUI* pCmdUI)

pCmdUI->Enable ( !RS232Done );

void CVtS2App::0nAuto()

{
// TODO: Add your command handler code here
mRunLength.RunlInspect ();

}

void CVtS2App::OnUpdateAuto (CCmdUI* pCmdUI)

{

// TODO: Add your command update UI handler code here
pCmdUI->Enable ( SelectDone );

}

void CVt52App::ReportCutPoints ()

{

char TxBuf {512}, strbuf[50];

int txpnt;
int checksum;
int i;

checksum = 0;
// clear TxBuf
memset ( TxBuf, 0, 512 );

// add Total Cutting Numbers to TxBuf
sprintf { TxBuf, “C%d ", mcutcnt };
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1034: checksum += mcutcnt;

1035:

1036: for ( i = 0 ; i < mcutcnt ; i++ )

1037: {

1038: sprintf ( strbuf,"sd %d ", xCutPnt {il, yCutPntli] };
1039: strcat {( TxBuf, strbuf }; ’

1040: checksum += xCutPnt[i] + yCutPnt{i];

1041

1042: .

1043: txpnt = strlen ( TxBuf );

1044

1045

1046: void CVtS2App: :OnRobot ()

1047

1048: Robot robot;

1049:

1050: robot .DoModal () ;

1051

1052:

1053: #define ZPULSEOFFSET 170.0

1054: #define ZPULSEOFST1 150.0

1055: #define ZINSTRAYOFST 100.0

1056: #define ZOUTTRAYOFST 80.0

1057: void CVtS2App::0nSupplyFulltray()

1058: {

1059: // TODO: Add your command handler code here

1060: double dis;

1061: int ret;

1062

1063: if ( MotMoveWait {( M_TRZ, -0.5 ) == -1 ) return;

1064

1065: FullTrayFixOnoOff ( ON ); Sleep ( 300 );

1066: FullTrayForRev ( ON ); CoverTrayForRev ( ON );

1067: Sleep ( 1000 );

1068: // Check the full tray position

1069: // Open the Full Tray's cover

1070: i1f ( |ReadSensor ( TRZHOMEPOS ) )

1071: { .

1072: ret = ZNotInHomeMsgBox ();

1073: 'Af ( ret =o IDCANCEL ) return;

1074: }

1075

1076: if ( MotMoveWait ( M_TRX, CSysData::m_dtrx_posl ) == -1 ) return;
1077: Gripperoff ():

1078: CoverClose (); Sleep ( 500 );

1079:

1080: if ( MotMoveWait ( M TRZ, CSysData::m_dtrz_posl ) == -1 ) return;
1081: Slieep (400) ; GripperOn {();

1082: Sleep ( 400 ); CoverOpen (); Sleep ( 1000 );

1083: if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;

1084 : Sleep (400);

1085: // move the opened cover to COVER Stage

1086: if ( IReadSensor ( TRZHOMEPOS ) )

1087: {

1088: ret = ZNotInHomeMsgBox ();

1089: if ( ret == IDCANCEL ) return;

1090 }

1091: if ( MotMoveWait ( M TRX, CSysData::m dtrx pos2 ) == -1 ) return;
1092: i¢ ( MotMoveWait ( M TRZ, CSysData::m dtrz pos2 ) == -1 } retura;
1093: Sleep ( 1000 ); GripperOff (); Sleep ( 500 );

1094: if ( MotMoveWait ( M_TRZ, 0.0 ) == -1 ) return;

1095:

1096: // move the full tray position

1097: CoverClose (); Sleep { 500 };:

1098: if ( tReadSensor ( TRZHOMEPOS ) )

1099: {

1100: ret = ZNotInHomeMsgBox ()

1101: if ( ret == IDCANCEL ) return;

1102: }

1103: if ( MotMoveWait ( M TRX, CSysData::m dtrx posl ) == -1 ) return;
1104: dis = ZPULSEOFFSET * CPpc2310App::m ndEncUnit (M TR2]; -
1108: 1¢ ( MotMoveWait ( M TR2, CSysData::m dtrz posl + dis ) == -1 )} return;
1106: Sleep ( 2000 ); GripperOn (); Sleep ( 500 );

1107: FullTrayFixonoff ( OFF );

1108: // move the full tray to inspection stage
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InspectTrayFixOnOff ( OFF ); Sleep ( 600 ); .
if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 )} return;
Sleep (400); .

if ( tReadSensor ( TRZHOMEPOS ) }

ret = ZNotInMomeMsgBox ();
1f ( ret == IDCANCEL ) return;

if ( MotMoveWait ( M TRX, CSysData::m dtrx pos3 )

if- ( MotMoveWait ( M TRZ, CSysData::m dtrz pos3 )
Sleep ( 2000 ); GripperOff (); Sleep ( 500 );
InspectTrayFixOnOff ( ON }); CoverTrayForRev ( OFF

// move to COVER Stage
it ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;

Sleep (400);
it ( JReadSensor ( TRZHOMEPOS ) )
{

ret = ZNotInHomeMsgBox () ;
if ( ret == IDCANCEL ) return;
}

if ( MotMoveWait ( M_TRX, CSysData::m_dtrx_pos5 )

vold CVtS2App::0nSupplyEmptytray()

{

int ret;

// TODO: Add your command handler code here

if ( MotMoveWait ( M TRZ, -0:5 )} == -1 ) return;
EmptyTrayFixOnOff ( ON }; Sleep ( 500 );
EmptyTrayForRev ( ON ); Sleep ( 300 );

// Check the full tray position

// Open the Full Tray's cover

if ( !ReadSensor { TRZHOMEPOS )} )

{

ret = ZNotInHomeMsgBox (};

1f ( ret == IDCANCEL ) returm;
}
if ( MotMoveWait ( M TRX, CSysData::m .dtrx pos4 )
GripperOff (}; CoverClose (); Sleep ( 300 );
12 { MotMoveWait ( M TRZ, CSysData::m dtrz pos4d }
GripperOn (); Sleep { 300 ,); CoverOpen {);

// move the opened cover to COVER Stage
OutTrayForRev { ON ); Sleep ( 1000 );
if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;
Sleep (400);
if ( !ReadSensor ( TRZHOMEPOS ) )
{ o i

ret = ZNotInHomeMsgBox () ;

if ( ret == IDCANCEL ) return;
}
if ( MotMoveWait { M TRX, CSysData::m dtrx posS )
if ( MotMoveWait ( M TRZ, CSysData::m dtrz pos5 )
Sleep ( 1000 ); GripperOff (); Sleep ( 1000 };
if ( MotMovewait ( M_TRZ, -0.5 ) == -1 ) return;

// move the out tray position
Sleep ( 500 );
if ( !ReadSensor ( TRZHOMEPOS ) )
{
ret = ZNotInHomeMsgBox () ;
if ( ret == IDCANCEL ) return;
)
CoverClose ();
Sleep (500);
if ( MotMoveWait ( M_TRX, CSysData::m_dtrx_posS )

voild CVt52App::OnCutputluttray!)

:

"‘double dis;

int ret;
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== -1 ) return;
== -1 )} return;

)i

== -1 ) return;

== -1 ) return;

== -1 ) return;

== -1 ) return;
== -1 ) return;

== -1 ) return;
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1184:
1185:
1186:
1187:
1188:
1189:
1190:
1191;
1192:
1193:
1194:
1195:

1249:
1250:
1251:
1252:
1253
1254:
1255:
1256:
1257:

XINM,

}

// TODO: Add your command handler code here
if ( MotMoveWait ( M TRZ, -0.5 ) == -1 ) return;
OutTrayForRev { ON ); EmptyTrayFixOnOff ( ON ); Sleep (500);

// Check the Out tray position
// pickup the Empty Tray's cover
GripperOff (); CoverOpen {); Sleep (300 );
if ( !ReadSensor { TRZHOMEPOS ) )
{ R
ret = ZNotInHomeMsgBox ();
if ( ret == IDCANCEL ) return;
}
i1¢ ( MotMoveWait ( M TRX, CSysData::m dtrx posS ) == -1 } returnm;
if ( MotMoveWait ( M TRZ, CSysData::m_dtrz_posS ) == -1 } return;
Gripperon (); Sleep ( 500 ); . ’
i ( MotMoveWait ( M TRZ, -0.5 ) == -1 )} return;
// move the opened cover to COVER Stage - :
Sleep (400);
1f ( !ReadSensor { TRZHOMEPOS )} )
{
ret = ZNotInHomeMsgBox ();
if ( ret == IDCANCEL ) return;

1f ( MotMoveWait ( M TRX, CSysData::m dtrx pos4 ) == -1 } return;
i1f ( MotMoveWait ( M TRZ, CSysData::m dtrz pos4 ) == -1 } return;
Sleep ( 1000 ); CoverClose (}); Sleep ( 500 ); GripperOff (); Sleep { 500

EmptyTrayFixOnOff ( OFF ); Sleep ( 1000 );

dis = ZPULSEOFST1 * CPpc2310App::m ndEncUnit([M TRZ]: .

if ( MotMoveWait ( M TRZ, CSysData::m dtrz_pos4 + dis) == -1 )} returm;
Sleep (500); GripperOn (); Sleep (600);

if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) returm;

// move the full tray position
Sleep (400);
if ( !ReadSensor ( TRZHOMEPOS ) )
{

ret = ZNotInHomeMsgBox () ;

4f { ret == IDCANCEL )} return;

if ( MotMoveWait ( M TRX, CSysData::m dtrx posS ) == -1 ) return;
dis = ZOUTTRAYOFST * CPpc2310App::m ndEncUnit (M TRZ);

dis = CSysData::m dtrz posS5 - dis; .

if ( MotMoveWait ( M_TR2Z, dis ) == -1 ) retura;

Sleep ( 1000 );

GripperOff (); Sleep ( 1000 );

// move the full tray to inspectuion stage
if ( MotMoveWait ( M TRZ, -0.5 ) == -1 ) retura;
QutTrayForRev ( OFF );

void CVt52App::0nOutputiInstray ()

{

double dis;
int ret;

// TODO: Add your command handler code here

it ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;

Sleep (500);

GripperOCff (); CoverClose (}; Sleep ( 300 );

InspectTrayFixOnOff ( OFF ); CoverTrayForRev { ON ); Slééﬁ  so0 ),

// Check the oOut tray position
// pickup the Empty Tray's cover
i1¢ ( !ReadSensor ( TRZHOMEPOS ) )}
{

ret = ZNotInHomeMsgBox () ;

if ( ret == IDCANCEL } returs;

}

if ( MotMoveWait ( M TRX, CSysData::m dtrx pos3 ) == -1') return;

if ( MotMoveWait ( M TRZ, CSysData::m_dtrz_pos3 ) == -1 ) return;
GripperOn (); Sleep ( 500 ); : v
if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;
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1258:

1259: // move the opened cover to COVER Stage

1260: Sleep (400);

1261: if ( 1ReadSensor ( TRZHOMEPOS ) )

1262: {

1263 ret = ZNotInHomeMsgBox ();

1264: 1f ( ret == IDCANCEL ) return;

1265

1266 it ( MotMoveWait ( M TRX, CSysData::m dtrx pos2 ) == -1 ) return;
1267: dis « ZINSTRAYOFST ¢ CPpc2310App::m ndEncUnit{M TRZ];
1268 if ( MotMoveWait ( M TRZ, CSysData::m dtrz pos2 - dis ) == -1 ) return;
1269: Sleep ( 1000 ); GripperOff (); Sleep ( 1000 );

1270 if ( MotMoveWait ( M_TRZ, -0.5 ) == -1 ) return;

1271

1272: // move the full tray position

1273: Sleep (400); '
1274: if ( !ReadSensor ( TRZHOMEPOS )} )

1278;: {

1276: ret = ZNotInHomeMsgBox ();

1277: if ( ret == IDCANCEL ) returnm;

1278: } )

1279: if ( MotMoveWait ( M TRX, CSysData::m dtrx_pos2 ) == -1 ) return;
1280: CoverTrayForRev ( OFF ); Sleep ( 1000 );

1281: }

1282

1283: 4nt CVt52App::ZNotInHomeMsgBox ()

1284

1285: int ret;

1286

1287: ret = AfxMessageBox { " z& ] Home XA W] WF It} n, MB OKCANCEL ):
1288: ’
1289: return ret;

1290: }

1291;

1292: BOOL CVt52App::ReadSensor ( iat sensor )

1293: {

1294 BYTE axis statusl, axis status2, axis status3;

1295 BYTE ONOFF;

1296

1297: CPpc2310App: :Monitor ();

1298; // x ® z % sensor }

1299: axig statusl = CPpc2310App::m nInputSignalDummy (M TRX]);
1300: axis status2 = CPpc2310App::m nInputSignalDummy [M TRZ];
1301: axis status3 = CPpc2310App::m nInputSignalDummy [M DUMMY) ;
1302:

1303: switch ( sensor )

1304

1305: case TRXMLIMPOS

1306: . if ( axis statusl & 8 ) ONOFF = ON;

1307; else ONOFF = OFF;

1308: break;

1309: case TRXHOMEPOS

1310: 4f ( axis statusl & 2 ) ONOFF = ON;

1311 else ONOFF = OFF;

1312: break;

1313: case TRXPLIMPOS

1314: if ( axis statusl & 0x10 ) ONOFF = ON;

1315S: else ONOFF = OFF;

1316: break;

1317: case TRZHOMEPOS .

1318: if ( axis status2 & 2 } ONOFF « ON;

1319; else ONOFF = OFF;

1320: break;

1321: case CHUCKPOS

1322 if ( axis statusl & 0x40 )} ONOFF = ON;

1323 ONOFF = OFF;

1324 ;

1325: case FULLPOS

1326: if ( axis status2 & 4 ) ONOFF = ON;

1327: alse ONOFF = OFF;

1328: break;

1329: case COVERPOS

1330: if ( axis status3 & 0x40) ONOFF = ON;

1331: else ONOFF = OFF;

1332; break;
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1333: case EMPTYPOS
1334: i¢ { axis statusl & 4 ) ONOFF = ON;
1335: alse ONOFF = OFF;
1336: break;
1337: cass QUTPOS
1338: if ( axis status2 & 0x40 ) ONOFF = ON;
1339: else ONOFF = OFF;
1340: break;
1341: case ROBOTIN: // Robot
1342: 41f ( axis status3 & 4 ) ONOFF = ON;
1343: else ONOFF =« OFF;
1344: break;
1345: }
1346:
1347: return (ONOFF);
1348: }
1349:
1350: void CVLS52App::OnUpdateOutputCuttray(CCmdUI* pCmdUI)
1351:
1352: // TODO: Add your command update UI handler code here
1353: pCmdUI->Enable {( HOMEDONE );
1354: }
1355:
1356: voild CVt52App::OnUpdateOutputInstray(CCmdUI* pCmdUI)
1357:
1358: // TODO: Add your command update UI handler code here
1359: pCmdUI->Enable ( HOMEDONE );
1360:
1361:
1362: void CVtS2App::0OnUpdateSupplyEmptytray(CCmdUI* pCmdUI)
1363:
1364: // TODO: Add your command update UI handler code here
1365: pCmdUI->Enable ( HOMEDONE };
1366: }
1367:
1368: vold CVtS2App::OnUpdateSupplyFulltray(CCmdUI* pCmdUI)
1369: -
1370: // TODO: Add your command update UI handler code here
1371: pCmdUI->Enable {( HOMEDONE );
1372: }
1373: :
1374: void CVtS2App::OnUpdateTrayposSetup(CCmdUI* pCmdUI}
1375S: .
1376: // TODO: Add your command update UI handler code here
1377: pCmdUI->Enable ( HOMEDONE };
1378: }
XIMNM, Robotics/Control Lab.
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// Rob
/7

#inclu
#inclu
#inclu
#inclu
#inclu
#inclu

UINT

CStrin
CStrin
CStrin
CStrin

int
int
char.
BOOL
FILE
BYTE
extern

17777/
// Rob

Robot:
C

16-Dec-1999 11:01 Page 1(4)

ot.cpp : implementation file

de "stdafx.h"

de "vtS2.h"

de "global.h" .

de "Robot.h" .
de "Command.h*

de "PortSet.h"

cur Category, cur Command, cur Line No = 0;

g mw strSendText; // Messages to send

g m strText; // Message to Compose

g m Vision; // Messages from Vision System

g m ReceiveData; // Message from Robot Controller
length;
ReceiveFlag = FALSE;

mes{100] ;

vision flag=FALSE; // Check whether vision included

*in;

EXPort = 1; // Set COM Port to COM 2

COMMCONFIG cc;

///////////////////////////////////////////////////////////////////////
ot dialog

:Robot (CWnd* pParent /*=NULL*/)
Dialog(Robot::IDD, pParent)

//{(AFX DATA INIT(Robot)

m C
m P
m P
/7}

void R

CcDhi

omment = T("");
rogram = T(""};
rogram No = 0;
JAFX_DATA_INIT

obot::DoDa:aExchange(CDataExchange' pDX)

alog::DoDataExchange (pDX) ;

//{{AFX DATA MAP(Robot)

DDX
DDX
DDX
DDX
DDX
DDX
/7]

BEGIN

Control (pDX, IDC COMMAND COMBO, m CommandCombo) ;
Control (pDX, IDC CATEGORY COMBO, m CategoryCombo) ;
Control (pDX, IDC ARGUMENT COMBO, m ArgumentCombo) ;
Text (pDX, IDC COMMENT EDIT, m Comment) ;

Text (pDX, IDC PROGRAM EDIT, m Program);

Text (pDX, IDC NO EDIT, m Program No);
JAFX_DATA_MAP

MESSAGE MAP(Robot, CDialog)

//{{AFX MSG MAP(Robot)

ON

ON
7/}
ON
END ME

CBN SELCHANGE (IDC CATEGORY COMBO, OnSelchangeCategoryCombo)
CBN SELCHANGE (IDC COMMAND COMBO, OnSelchangeCommandCombo)
CBN EDITCHANGE (IDC ARGUMENT COMBO, OnEditchangeArgumentCombo)
CBN SELCHANGE (IDC ARGUMENT COMBO, OnSelchangeArgumentCombo)
BN CLICKED({IDC COMPLETE BUTTON, OnCompleteButton)

EN CHANGE(IDC NO EDIT, OnChangeNoEdit)

EN CHANGE(IDC PROGRAM EDIT, oOnChangeProgramEdit)

BN CLICKED(IDC SEND BUTTON, OnSendButton)

BN CLICKED(IDC START BUTTON, OnStartButton)

JAFX MSG MAP

MESSAGE (WM RECEIVEDATA, OnReceiveData)

SSAGE MAP({)

/////////////////////////////////////////////////////////////////////////////
// Robot message handlers

BOOL R

CDi

Robotic

obot::OnInitDialog ()
alog::0OnInitDialog();

s/Control Lab.
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char arg[100);

Comm.SetComPort(l, 9600, 8,2,2);
Comm.CreateCommInfo(); <
Comm.OpenComPort () ;

Comm.SetHwnd (this->m_hWnd);

aass

in =« fopen("args.ini", "as+"}); // for the argument list history

goxr (;;) {
if (fgets{arg, 100, in} == NULL)
break;
arglistrlen(arg)-1) = NULL;
m ArgumentCombo.AddString(arg);

}

for (int im0 ; i<36 ; i++)
m CommandCombo.RddString{m Command([0] [i]);

memset (mes, 0, 100);

cur Category = 0;

cur Line No += 10;

cur Command = 12; // Move Position Command
m Program No = cur Line No;

m CategoryCombo.SetCurSel (cur Category);

m CommandCombo.SetCurSel (cur Command) ;

m Comment = m Commentl[cur Category] [cur Command];
UpdateData (FALSE) ;

resturn TRUE; // return TRUE unless you set the focus to a control
// EXCEPTION: OCX Property Pages should return FALSE

}
void Robot::0noK()
{
fclose(in);
CDialog::0noOK() ;
}
void Robot::0OnCancel ()
{
fclose(in);
CDialog::0nCancel();
}
void Robot::0OnSelchangeCategoryCombo ()
{
cur Category = m CategoryCombo.GetCurSel{();
cur Command = 0;
m CommandCombo.ResetContent (); // Clear Entire Contents of Lists
for (int i=0 ; i<36 ; i++) {
it (m_Command([cur_Category) [i] (0] != 0) // Some Lists contain null
char !

m CommandCombo.AddString(m Command{cur Category) {il};

}
m CommandCombo.SetCurSel (cur Command) ;
m Comment = m Commentl[cur Category) {cur Command];
UpdateData (FALSE) ;

void Robot::0OnSelchangeCommandCombo ()
cur Command = m CommandCombo.GetCurSel();
m Comment = m Commentl[cur Category] [cur Command];
UpdateData (FALSE) ;

veid Robot::0OnEditchangeArgumentCombo ()

m ArgumentCombo.GetWindowText {mes, 100} ;

Robotica/Control Lab.
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150:
151:
152:
153:
154:
155:
156:
157:
158:

223:

KIMM,

}
void Robot::OnSelchangeArgumentCombo ()

m ArgumentCombo.GetLBText (m ArgumentCombo.GetCurSel (), mes);

}

void Robot::0OnCompleteButton()

if (mes(0])!=0 && m ArgumentCombo.FindStringExact (-1, mes)==CB_ERR) {
fprintf(in, *"%s\n", mes); :
m ArgumentCombo.AddString(mes) ;

m strText.Format{"%d %s ss\r\n', m Program No,
m Command[cur Category]) (cur Command], mes);

cur Line No += 10;

m Program No = cur Line No;

m Program += m strText;

UpdateData (FALSE) ;

}
void Robot::0OnChangeNoEdict ()

UpdateData (TRUE) ;

void Robot::0OnChangeProgramgdit ()

UpdateData (TRUE) ;

void Robot::OnSendButton{)

char *tmp;
int len, i;

m strSendText = m Program; .
len = m strSendText.GetLength();
tmp = (char *)malloc(len+l);

int j=0;
for (i=0 ; ic<len ; is++) |
i1f ( m strSendText([i) t= O0x0a )
tmplij++) = m strSendText{i):;
if ( m strSendText([i] == Ox0d ) {
m Comm.WriteCommBlock{tmp, j);:
Sleep (700} ;
j = 0;
}
}
free(tmp);

}

LONG Robot::0nReceiveData(UINT WParam, LONG LParam)
m ReceiveData += (LPSTR)m Comm.RXBuf;
ReceiveFlag = TRUE;
return TRUE;

}

void Robot::0OnStartButton()
CVtS2App *PApp = (CVtS52App *)AfxGetApp();
PApp->0OnSupplyFulltray(); /7 HRF Edje] FF

FullTrayForRev(0);
Sleep(1000);

PApp->OnSupplyEmptytray(); . // Empty Tray 3=
SendvisData() ;

AfxMessageBox("Vision Processing Ended!", MB OK);
PApp->OnOutputInstray(): // Inspect Tray W&
Sleep(1000);

PApPp->0OnCutputCuttray(); // Cutting Tray /&
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224;
225:
226:

16-Dec-1999 11:01 Page 4(4)

EmptyTrayForRev(0) ;

227: void Robot::SendVisbData(veid)

228:
229:
230:
231:
232:
233:

CVt52App *PApp = (CVtS2App *) AfxGetApp ();

Cstring m data;

char *tmp;

int i, len;

int orig(2) = { 389, 95 }: // origin position

// Origin : 388.92, 94.68, 333.51, 178.92, 1.22, -90.46

m data.Empty();

if (PApp->mRunLength.RunInspect () == -1) {
AfxMessageBox ("Vision Inspection Error!!!",MB OK);
return;
}
m data.Format (*PRN %d\r\n", PApp->mcutcnat); // Send # of total cut points

CString VisionPos;
VisionPos.Empty();

for (i=0 ; i<PApp->mcutcnt ; i++) {
VisionPos.Format ("PRN %d, &d,. 290, 178.92, 1.22, -90.46\r\n",

orig[0] +PApp->xCutPnt (i), orig(i]+PApp->yCutPnt(i));

m data += VisionPos;
}
AfxMessageBox (m data,MB OK);
len = m data.GetLength();
tmp = {(char *)malloc(len+1);

int j=0;
for (i=0 ; i<len ; i++) |
i1f ( m data{il t!= Ox0a )
tmp[j++] = m datali);
if ( m datali] =« 0x0d ) {
m Comm.WriteCommBlock(tmp, j);

Sleep(700);
j = 0
}
}
free(tmp);
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WO d WwN e

// RunlLength.cpp : implementation file
/

#include n"stdafx.h"
#include "vtS2.h"
#include "vigion.h"
#include "Runlength.h"

extern CACQ resource oh oh Resource;
extern CACQ channel oh oh_Channel;
extern CVID oh oh Video;

extern CPB oh windowHandle[MAX FRAME];
extern CIC oh oh Console[MAX_FRAME];
extern RECT ROIRect;

BOOL edge type ( CPB oh, int, int, 4int, short);

1117777777007 07 7777777777727 7777777777777770777777777777772777777777777777777
// CRunLength dialog

CRunLength::CRunLength(CWnd* pParent /*=NULL*/)
Cbialog{CRunLength::IDD, pParent)
{

//{{AFX DATA INIT(CRunlength)

// m xorg = ROIRect.left;

//m xsize = ROIRect.right - ROIRect.left;
//m yorg = ROIRect.top;

//m ysize = ROIRect.bottom - ROIRect.top;
//m sample = §;

//m diff = 20;

//thres = 90;

//))AFX_DATA_INIT

void CRunLength::DoDataExchange (CDataExchange* pDX)
{

CDialog::DoDataExchange (pDX) ;

//{{AFX DATA MAP(CRunLength)

DDX Text (pDX, IDC RUN XORG, m xorg);

DDV MinMaxInt (pDX, m xorg, 0, 640);

DDX Text (pDX, IDC RUN XSIZE, m xsize);

DDV MinMaxInt (pDX, m xsize, 0, 640);

DDX Text (pDX, IDC RUN YORG, m yorg);

DDV MinMaxInt (pDX, m yorg, 0, 480);

DDX Text (pDX, IDC RUN YSIZE, m ysize);

DDV MinMaxInt (pDX, m ysize, 0, 480);

DDX Text (pDX, IDC SAMPLE FACTOR, m sample);
DDV MinMaxInt (pDX, m sample, 0, 30);

DDX Text (pDX, IDC EDGE DIFF, m diff);

DDV MinMaxInt (pDX, m diff, 0, 255);
//}}AFX_DATA_MAP

BEGIN MESSAGE MAP(CRunLength, CDialog)
//{{AFX MSG MAP(CRunLength)
ON EN CHANGE (IDC RUN XORG, OnChangeRunXorg)
ON EN CHANGE(IDC RUN XSIZE, OnChangeRunXsize)
ON EN CHANGE({IDC RUN YORG, OnChangeRunYorg)
ON EN CHANGE(IDC RUN YSIZE, OnChangeRunYsize)
ON EN CHANGE(IDC SAMPLE FACTOR, OnChangeSampleFactor)
ON BN CLICKED(ID RUNLENGTH, OnRunlength)
ON EN CHANGE{IDC EDGE DIFF, OnChangeEdgeDiff)
ON BN CLICKED(ID RUNLENGTH2, OnRunlength2)
ON BN CLICKED(ID RUNLENGTH3, OnRunlength3)
ON BN CLICKED(ID RUNLENGTH4, OnRunlengthd)
//}JAFX MSG MAP

END MESSAGE MAP ()

///////////////////////////////////////////////////////////7//////////////)//
// CRunlength message handlers

void CRunLength::0nChangeRunXorg()

{
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148:

XINM,

int temp;
CVt52App *PApp = (CVtS2App *) AfxGetApp ();

it (vdebug) CIC clear overlays ( oh Console[PApp->Frame_Index] };
temp = (int) GetDlgItemInt (IDC_RUN_XORG);

1f (temp < 0 || ( temp + m_xsize ) >= 640 ).
AfxMessageBox ( * xorg > 0 °©}3L, \r\n xorg + xsize < 640 ©1°1°F TWrithe

return;

}

ROIRect.left = m xorg = temp; R

if (vdebug) CIC draw rect | oh Console|[PApp->Frame Index], {(double) m_xorg,
(double} m yorg, (double) m_xsize, (double) m_ysize,
CDE PEN GREEN );

if (vdebug) CIC_force_overlays ( oh_Console [PApp->Frame_Index] };

}

void CRunLength::0nChangeRunXsize()

{

int temp;
CVLS52App *PApp = (CVtS2App *) AfxGetApp ();

it (vdebug) CIC clear overlays ( oh Console[PApp->Frame_Index] );
temp = (int) GetDlgItemInt (IDC_RUN_XSIZE);
12 ( ( m_xorg + temp )} >= 640 )

AfxMessageBox { " xorg + xsize < 640 °1°1°F Futin
return; .

}

m xsize = temp;

ROIRect.right = ROIRect.left + m xsize;

i¢ (vdebug) CIC draw rect { oh Console(PApp->Frame Index], (double) m_xorg.
(double} m yorg, {(double) m_xsize, (double) m_ysize,
CDE PEN GREEN };

if (vdebug) CIC_force_overlays ( oh_Console[PApp->Frame_Index] )i

}

void CRunLength::0nChangeRunYorg()

{

int temp;
CVtS52App *PApp = (CVtS2App *) AfxGetApp ();

if (vdebug) CIC clear overlays ( oh Console[PApp->Frame_Index] );
temp = (int) GetDlgItemInt (IDC RUN YORG);
if ( temp < 0 |} ( temp + m_ysize ) >= 480 )

AfxMessageBox { " yorg > 0 ©13l, \r\n yorg + ysize < 480 ojojoF ¥ The

return;

}

ROIRect.top = m yorg = temp;

if (vdebug) CIC draw rect ( oh Console[PApp->Frame Index], (double) m_xorg,
(double) m yorg, (double) m_xsize, (double).m_ysize,
CDE PEN GREEN ); .

if (vdebug) CIC_force_overlays ( oh_Console([PApp->Frame_Index] );

}

void CRunLength::OnchangeRuanize(f

int temp;
CVtS2App *PApp = (CVt52App *) AfxGetApp ():

it (vdebug) CIC clear overlays ( oh Console[PApp->Frame_Index] );
temp = (imt) GetDlgItemInt (IDC_RUN_YSIZE);
if ( ( m_yorg + temp } >= 480 ) .

AfxMessageBox ( " yorg + ysize < 480 °loloF i
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149:
150:
151:
152:
153:
154:

return;

}

m ysize = temp;
ROIRect.bottom = ROIRect.top + m ysize;

Page 3(68)

if (vdebug) CIC draw rect ( oh Console[PApp->Frame Index]. (double)} m_xorg,

(double) m yorg, {double) m_xsize, (double} m_ysize,

CDE PEN GREEN );

if (vdebug) CIC_force_overlays ( oh_Connole [PApp->Frame_Index] )

}
void CRunLength::OnChangeSamplePactor ()
int temp;
temp = (int) GetDlgItemInt (IDC_SAMPLE_FACTOR) ;
it (temp < 5 || temp »= 10 )
{

AfxMessageBox ( " 4 < Sample < 10 °loj¢f gyt ),
return;

}

m sample = temp;

}

BOOL CRunLength::PreTranslateMessage (MSG* pMsg)

i

// TODO: Add your specialized code here and/or call the base class

if (pMsg->message == WM_KEYDOWN && pMsg->wParam == 13)

if ( GetDlgItem (IDOK)->m_hWnd I= pMsg->hwnd )
pMsg->wParam = 9;

return CDialog::PreTranslateMessage(pMsg);

}

OBstruct CANOBject(130] [MAX OBJECT);

EDGEstruct CANEdge (130] [MAX OBJECT+10], XEdge(S0] [MAX OBJECT] ;
¢ Intls OBCount [130], OBNormal{130];

LEAVES Leaf [30];

CANLEAFOB LeafOBject [50}) ;

RECT LeafRect([30];

BRANCH BRCOOR[100] ;

int xcount;
int CRunLength::RunInspect {)

CVtS2App *PApp = (CVt52App *) AfxGetApp ();

// initialize the variales of Runlength Dialog
m Xorg = PApp->mRunxorg;

m yorg = PApp->mRunyorg;

m xsize = PApp->mRunxsize;

m ysize = PApp->mRunysize;

m sample = PApp->mRunsample;

m diff = PApp->mRundiff;

ROIRect.left = m xorg;

ROIRect.top = m yorg;

ROIRect.right = ROIRect.left + m xsize;
ROIRect.bottom ~ ROIRect.top + 'm ysize;

1f ( PApPp->SNAP () == -1 ) return -1;
if ( OnRunlengthl () == -1 ) returam -1;
Remove Dual Edge ();
if (CreateObject () == -1) returm -1;
ObjectMERGE () ;
ObjectDevide ();
ObjectLINK ();
OverlapOBject ();
FindCrosePoint ();
if (relinkflag)

FindRelinkPoint {();
FindIslandLeaf () ;
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224:
225:
226:
227:
228:
229:
230:
231:
232:
233:
234:
235:
236:
237:
238:
239:
240:
241:
242:
243:
244:
245:
246
247:

298:

KINMN,

}

voli

}

int

FindCuttingPoint (};
return 1;
d CRunLength::OnRunlength ()

onRunlengthl ();

CRunLength::OnRunlengthl ()’

// TODO: Add your control notification handler code here
CPB oh oh RunLength;

c Int32 flag;

CVtS52App *PApp = (CVtS2App *) AfxGetApp ()

c UInt8 prev, next, pprev, nnext, - MINUSEDGE;

int diff, color, ycount, AUTOLEVEL, templ, temp2;

int pbin, nbin, ret, EDGE, grrun, grmax, grmin;

int BACKLEVEL, BKENABLE, PLUSEDGE, obcount, backinit, backend;
CHANGEPOINT ChangeThres [20], ChangeBuf ([20);

int cid, cntbuf, CONTI, PCONTI;

int sum, ecount, temp3, emax, emin;

iat emaxcnt, emincnt, maxsum, maxcnt;

int minsum, minecnt;

// allocate the ROI Resource
oh RunLength = CPB alloc ():
CPB bind ( oh RunlLength, windowHandle(0}, 1, &flag);
//CPB bind ( oh RunLength, windowHandle[PApp->Frame Index], 1, &flag);
CPB set window root ( oh RunLength, m xorg, m yorg, m Xxsizes+l,
m ysize+l, 0, 0);

xcount = 0;
grrun = thres;
maxsum = 0;
maxcnt = 0
minsum = 0;
mincnt = 0;
if (vdebug) CIC clear overlays ( oh Console[PApp->Frame Index] );
for ( imt i = 0; i < m_xsize; i += m_sample, xcounts+s+ )
{
pprev = -1;
ycount = 0;
OBNormal [xcount] = 0;
MINUSEDGE = 0;
AUTOLEVEL = 0;
BACKLEVEL = 0;
BKENABLE = 0;
PLUSEDGE = 0;
templ = 0;
temp2 = 300;
obcount = 0;
cid = 0;
ChangeThres [0].thres = 0;
PCONTI = 0;
sum = 0;
ecount = 0;
emax = 0;
emin = 300;
emaxcnt = 0;
emincnt = 0;

it ( i && grmax > 0 )
grrun = grmax;
ealse
grrun = thres;
grmax = 0;
grmin = 300;
for ( int j = 1; j < m_ysize ; j++ )

if ( i ) PCONTI = CONTI;

prev = CPB pixel get {(oh RunLength, i, j-1):
next = CPB pixel get (oh RunLength, i, j+1);
diff « next - prev; ’

12 ( Qiff >= 0 )

Robotics/Control Lab.
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299: {

300: if ( prev > grrun ) pbin « Oxff;

301: else pbin = 0;

302:

303: if ( next »= grrun ) nbin = Oxff;
304: else nbin = 0;

305;: }

306: else

307: {

308: if ( prev >= grrun } pbin = Oxff;

309: . else pbin = 0;

310

311: if ( next > grrun ) nbin = oxff;

312: else nbin = 0;

313; } . .

314: 12 ( abs ( Giff ) > m diff ) EDGE = 1;
315: else if ( abs ( diff ) == m_diff )

316: {

317: if (5 > 1 && j < ( m_ysize - 1} )
318: { .
319: nnext = CPB pixel get ( oh RunLength, i, j+2 );
320: : diff = nnext - pprev;

321: ret = CheckGray ( pprev, prev, next, nnext );
322: if ( abs (diff) > m_diff && ret == 1.) EDGE = 1;
323: else EDGE =0;

324: }

325 }

326: alse

327: EDGE = 0;

328

325: pPprev = prev;

330

331: if { ycount >= MAX_OBJECT + 10 ) )

332

333: int ret;

334: ret = AfxMessageBox ( "Edge® 7} Z3}% .+, MB OKCANCEL );
335: if ( ret «= IDCANCEL )

336: {

337: . // delete the resource

338: CPB set unbound ( oh RunLength );
339: CPB free (oh RunLength );

340: return -1;

341 }

342: }

343

344: CONTI = 0;

345: if { EDGE )

346

347: temp3 = CPB pixel get { oh Runlength, i, 3 ) & Oxff;
348: if ( temp3 > emax )

349

350: emax = templ;

351: emaxcnt = 1;

352

353: else 1if ( temp3 == emax )

354: emaxcnt++;

355: it ( temp3 < emin )

356 {

357: emin = temp3;

358:- emincnt = 1;

359

360 else if ( temp3 == emin )}

361: emincnt++;

362: sum += temp3;

363: ecount++;

364: }

365:

366: if ( EDGE == 1 && pbin != nbin )

367: { .
368: CONTI = 1;

369: CANEdge (xcount]) [ycount].edge = j;

370: it ( diff >= 0

371: {

372: 12 ( AUTOLEVEL == 1 ) AUTOLEVEL = 2;
373: i1f ( BACKLEVEL == 0 )
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{
backinit = j;
BACKLEVEL = 1;
}
else if ( BACKLEVEL == 1 && PLUSEDGE == 0 )
. Ve
backinit = j;
PLUSEDGE = 1;
if ((OBNormal {xcount] != 1) && (OBNormal (xcount] != 3))
OBNormal [xcount] += 1;

CANEdge {xcount] [ycount++) .s8ign = PLUS;

color = CDE PEN RED;
}
else -
{
if ( AUTOLEVEL == 0 }
{ backend = j;
AUTOLEVEL = 1;
} .
else it ( AUTOLEVEL == 1 && PCONTI == 0 && CONTI }
backend = j;
if ( BACKLEVEL == 1 ) BACKLEVEL = 2;
1¢ ((OBNormal ([xcount] != 2) &&' (OBNormal {Xcount)] != 3))
OBNormal [xcount) += 2; '
CANEdge [xcount] {ycount++]..8ign = MINUS;
color = CDE PEN BLUE;
} -
// draw the cross hair line (application point)}
it (vdebug) CIC_draw_cross ( oh_Consolé(PApp->Frame_Index],
(double) (i+m xorg),
(double) (j+m_yorg), 3 , 0, color );
}
if ( AUTOLEVEL == 1 )°
1€ ( CONTI && PCONTI == 0 }
templ = 0;
if ( next > templ } templ = next;
}
i1f ( AUTOLEVEL == 2 )
ChangeThres [(obcount)}.thres = templ;
ChangeThres [obcount++] .yindex = -1;
templ = 0;
grmax = 0;
AUTOLEVEL = 0;
if ( BKENABLE == 0 ) BKENABLE = 1;
}
if ( BKENABLE }
1f ( BACKLEVEL == 1 )
if ( PLUSEDGE == 1 )
{
temp2 = 300;
PLUSEDGE = 0;
}
if ( next < tempz ) temp2 = next;
1
if ( BACKLEVEL == 2 }
( .
if ( temp2 < grmin ) grmin = temp2;

ChangeThres [obcount
temp2 = 300;
BACKLEVEL

= 0;

}
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}
if ( ecount && ( ecount > emincnt ) )
{ . . .
sum -= emin * emincnt;
ecount -= emincnt;
grmax = gsum / ecount;
it ( emax > emin )
{
maxsum += grmax;
maxcnt++;
minsum += emin;
mincnte++;
}

KIMM,

else grmax = 0;

for ( j = 0 ; 3 < obcount ; j++ )

{
ChangeBuf [j).yindex = ChangeThres [j].yindex;
ChangeBuf [j).thres = ChangeThres (j).thres;

cntbuf = obcount;
CANEdge {xcount) [ycount] .edge = -1;

}

maxedge = maxsum / maxcnt;
minedge = minsum / mincnt;
12 (vdebug} CIC_force_refresh |( oh_Console|[PApp->Frame_Index) );

// delete the resource
CPB set unbound ( oh RunlLength );
CPB free (oh RunLength };

raturn 1;

}

int CRunlength::CheckGray ( int pprev, iat prev, imt next, int nnext )

int diff1, diff2, Qiff3;
int EDGE;

diffl = prev - pprev;
diff2 = next - prev;
diff3 = nnext - next;

it ( (diffl >= 0) && (diff2 >= 0) && (diff3 >= 0) ) EDGE =
olse it ( (diffl <= 0 ) && (diff2 <= 0) && (diff3 <= 0) ) EDGE =
else EDGE = 0;

if ( EDGE ) returm 1;
else return 0;

1
void CRunLength::0OnChangeEdgeDiff (}

m diff = (int) GetDlgItemInt (IDC_EDGE_DIFF);

}
void CRunLength::Remove_Dual_Edge ()

int color, xc, i, j;

short csign, psign;

CVt52App *PApp = (CVtS2App *) AfxGetApp ();
CPB oh oh RunLength;

¢ Int8 mono;

c Int32 flag, PLUS Count;

oh RunlLength = CPB alloc ();

CPB bind ( oh RunLength, windowHandle(0], 1, &flag):

CPB set window root ( oh Runlength, m xorg, m yorg, m xsize+l,
m ysize+l, 0, 0};

it (vdebug) CIC_clear_overlays {( oh_Console{PApp->Frame_Index] );
xc = 0;

Robotics/Control Lab.
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523: for (i = 0; i < xcount; i++, xXc += m_sample)

524: { T !

525: PLUS Count = 0;

526 tor ( j = 1; (CANEdge(i] [j-1].edge != -1) &&

$27: (CANEdge{i) [j] .edge != -1}; j++ }

528: ( .

529: psign = CANEdge(i] (§-1].sign;

530: csign = CANEdge([i] [j).sign;

531: if (psign == MINUS) :

532: {

533: PLUS Count = 0;

534: color = CDE PEN BLUE;

535: }

$36: else

S37: (

538: PLUS Count++;

539: color = CDE PEN RED;

540: }

541:

542: it (psign == csign)

543

S44: mono = edge type ( oh RunLength, xc, CANEdgel[i] (j-1]).edge,

545: CANEdge [i) [j) .edge, csign);

546:

547: if (mono == OK)

548:

549 color = CDE PEN YELLOW;

550: if (PLUS_Count == 1) color = CDE_PEN_RED;

$51:

$52: else

553 R {

554: 1f (PLUS Count > 1) color =« CDE_PEN_YELLOW;

555 PLUS Count = 0;

556 }

557: }

558 else if ( (psign == PLUS) && (csign == MINUS) )

559 {

S60: if (PLUS_Count > 1) color = CDE_PEN_YELLOW;

561

562: // draw the cross hair line (application point)

S63: if ( color == CDE PEN YELLOW )

564: CANEdge[i] [j-1].8ign = VIRTUAL;

$65: 1f (vdebug) CIC_draw_cross ( oh_Console [PApp->Frame_Index]), (double)
{xc+m xorg),

566 (double) (CANEdgel[il [j-1].edge+m_yorg), 3 , 0, color };

567 }

568: if (CANEdge(i] [j-1).edge t= -1)

569

570: psign =CANEdge({i) {j-1] .sign;

571: 1f (psign == MINUS) color = CDE_PEN_BLUE;

572: else

573: 4f (PLUS_Count == 0) color = CDE_PEN_RED;

574: else

575: {

576: color = CDE PEN YELLOW;

577: CANEdge{i) [j-1] .sign = VIRTUAL;

578

579

S80: 1f (vdebug) CIC_draw_cross ( oh_Console[PApp->Frame_Index], (double)
(xc+m xorg),

S81: (double) (CANEdgeli] [j-1).edge+m_yorg), 3 , 0, color };

582 }

583

584: int k = 0;

S85: for { jJ = 0 ; CANEdge(i]) [j).edge != -1 ; j++ )~

586 {

S87: i1f ( CANEdge([i] [j).sign !te VIRTUAL )

588: {

589: CANEdge [i]) [k] .edge = CANEdge (i} [j) .edge;

$90: CANEdge [i] [k++]) .s8ign = CANEdge(i] {j) .sign;

591 }

592 }

593

594 : CANEdge [i] (k] .edge = -1;

595:

KINM, Robotics/Control Lab.

—249-—




RunLength.cpp 16-Dec-1999 13143 -.. Page 9:(68)

596:

$97: if (vdebug) CIC_force_refresh { oh_Console [PApp->Frame_Index] );

598: .

599: // delete the resource

600: CPB set unbound ( oh RunLength );

601: CPB free (oh RunLength );

602: }

603:

604: BOOL edge type ( CPB oh oh RunLength, imt xc, imt yinit, int yend, short
dsign)

605

606: ¢ UInt8 curr, next;

607: ahort isolate;

608

609: isolate = 0;

610: for (int i = yinit; i < yend ; is++)

611 .

612: curr = CPB pixel get (oh RunLength, xc, i);

613 : next = CPB pixel get (oh RunLength, xc, i+1);

614

615: if ((next - curr) > 0)

616

617: if (dsign == MINUS) isolate++;.

618

619: else if ((next - curr) < 0)

620 N

621: if (dsign == PLUS ) isolate++;

622: }

623: else;

624

625: if (isolate > 0) return (SYSERR);

6€26: }

627

628: return (OK);

629: }

630:

631: wvoid CRunLength::0nRunlength2 ()

632:

633: Remove Dual Edge {();

634: }

635

636: #idefine ILLEGAL OBJECT 120 - .

637:

638: int* CRunlength::CreateObject ()

639 . ) e

640: int REALEdge [MAX OBJECT]), init, end, count, ob_no, length;

641: short csign[MAX OBJECT), sign;

642: CPR oh oh RunLength;

643 ¢ Int32 flag, xc, color, update;

644: ¢ UInt8 curr;

645: ¢ UIntlé min, max, avg, temp;

646: double avg_length, dev_length;

647

648:° CVtS2App *PApp = (CVtS2App *) AfxGetApp ();

649: oh RunLength = CPB alloc {};

650: CPB bind ( oh RunLength, windowHandle(0]), 1, &flag);

651: CPB set window root ( oh RunLength, m Xorg, m yorg, m XxXsize+l,

652: m ysize+l, 0, 0};

653;

654:  xc = 0;

655 : leafindex = 0;

656: for { int i = 0 ; i < xcount ; i++, XC += m_sample)

657: {

658 : count = 0; ob no = 0;

659: // OBNormal [i] = 0;

660: for (imt j = 0 ; CANEdge(il [j].edge != -1 ; J++ )

661

662: sign = CANEdgel[i] [j}.sign;

663: if ( sign == PLUS || sign == MINUS )

664

665 : REALEdge [count] = CANEdge(i] {j].edge;

666: csignlcount++] = sign;

667: if { count >= MAX_OBJECT )

668 : {

669: int ret;

KIKM, Robotics/Control Lab.
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670: ret = AfxMessageBox ( "Object=F Z=3}r, MB OKCANCEL );
671: if ( ret == IDCANCEL ) : o
672: { .
673: // delete the resource . : .
674: CPB set unbound '( oh RunLength ); -
675: CPB free ( oh RunlLength );
€76: return -1;
677: }
678: }
679: }
680: -}
6€81: -
682: for (j = 0 ; j < (count - 1} ; J++ )
683:
684: update = 0;
685: if ( csign[j] == PLUS
686: && csign([j+1l) == MINUS}
687: {
688: }
689: else
690: {
691: init = REALEdge [3j);
692: end = REALEdge [j+1];
693: 1f (init >= end)
694 temp = 0;
695: min = 256; max = 0; avg = 0; .
696: for (ipmt k = init ; k <= end ; k++) '
€97:
698: curr = CPB pixel get (oh RunLength, xc, k);
699: 12 ( min > curr ) min = curr;
700: if ( max < curr ) max = curr;
701: avg += curr;
702: }
703: length = end - init + 1;
704 : CANOBject [i] [ob nol .grsum = avg; -
705: avg /= length; .
706: 1t ((csign{j) == MINUS) && (csign[j+1l] == PLUS))
707:
708: 1f ( avg < ILLEGAL_OBJECT }
709: . .
710: CANOBject [i} [ob no) .type = NORMAL;
71l: update = 1;
712:
713: else
714 update = 0;
715 }
716 else
717
718 it (abs(end - init) < 80}
719
720 update = 1;
721 CANOBject{i) [ob nol .type = REFINE;
722
723 else update = 0;
724 }
725 CANOBject{i} [ob no) .next id = -1;
726 CANOBject {i} [ob no) .prev id = -1;
727 CANOBject (i} {ob nol .cross = 0;
728 CANOBject [i] [ob neol .count = 0;
729 if (update)
730 {
731 color = CDE PEN GREEN;
732 CANOBject [i] [ob nol .fedge = init;
733 CANOBject (i} {ob no}.redge = end;
734 CANOBject (i) {ob no).length = end - init + 1;
735 CANOBject [i]) [ob nol.min = min;
736 CANOBject [i]) [ob no}.max = max;
737 CANOBject [i) [ob no}l.avg = avg;
738 CANOBject [i) [ob no).from = csign{j];
739 CANOBject{i) {ob nol.to = csign(j+1};
740 CANOBject (i) (ob no) .orient = 0;
741 avg length = avg / length;
742 dev length = (max - min) / length;
743
744 if ( CANOBject(i] [ob_no}.length > LEAFLENGTH )
KINN, Robotics/Control Lab.
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745
746:
747:
748:
749:
750:
751:
752:
753:

818:

KINM,

(xc+m xorg),

}

{ .
color = CDE PEN RED;
CANOBject (i) {ob nol.leaf = 1;
LeafOBject{leafindex).xindex = i;
LeafOBject{leafindex++}.yindex = ob no;
}
else
CANOBject [i] [ob no).leaf = 0;
ob no++;

if (vdebug) CIC draw line ( oh Console[PApp->Frame

(double) (end+m_yorg), color );

]

// Object No. per line
OBCount{i] = ob no;

}

i (vdebug) CIC_force_refresh ( oh_Console [PApp->Frame_Index)
// delete the resource

CPB set unbound {( oh RunLength );

CPB free ( oh RunLength );

resturn 1;

void CRunLength::0nRunlength3 ()

}

// TODO: Add your control notification handler code here
CVtS2App *PApp = (CVt52App *) AfxGetApp () ;

CreateObject ();
ObjectMERGE () ;
ObjectDevide ();
ObjectLINK (};
OverlapOBject (
FindCrossPoint
if (relinkflag)
FindRelinkPoint ();
FindIslandLeaf {();
FindCuttingPoint ();
PApp->ReportCutPoints {);

)
0

void CRunLength::0bjectFill ()

int xinit, xend, xc¢;

int diff, ycount;

¢ Int32 flag;

CPB oh oh RunLength;

c UInt8 prev, next;

int color, level;

CVtS2App *PApp = (CVtS2App *) AfxGetApp ();

// find the initial valid object

for ( int i = 0 ; i < (xcount-1) ; i++ )
if ( (OBNormal([i) == 3) && (OBNormal{i+l] == 3) &&
(OBNormal (i+2]) == 3) )
{
xinit = i
break;
}
}
//'fiﬁd the tail object .
for ( i = xcount - 1 ; i >= 0 ; i--)

{

if ( (OBNormal{i] == 3) && (OBNormal{i-1] == 3) &&

Robotics/Control Lab.
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882:
883
884:
885:
886 :
887:
888:
889:
890:
891:
892:
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(OBNormal (i-2]) == 3) )

xend = i;
break;

}

// illegal condition
it ( xinit >= xend ) retura;

oh Runlength = CPB alloc (};
CPB bind ( oh RunlLength, windowHandle(0]., 1, &flag);:
CPB set window root ( oh RunLength, m xorg, m yorg, m xsize+l,
m ysize+l, 0, 0});
// £ill empty object
xc » xinit * m sample;
for (i = xinit; i <= xend; i++, XCc += m_sample)
{ . .
if (OBNormal [i] I= 3)
{
it ( m diff > 8) . . .
level = m diff - ( m diff - 8) / 2;
eslae
level = m diff - 1;
for ( dmt k = 0; k < 2; k++ ) {
OBNormal [i] = 0;
ycount = 0; .
for ( imt j = 1; j < m_ysize ; Jje+)

prev = CPB pixel get (oh RunLength, xc, j-1);
next = CPB pixel get (oh RunLength, xc, j+1);
diff = next - prev;

it ( abs{diff) > level )

CANEdge [i] (ycount] .edge = j;
1€ ( diff >= 0 )
{

it ((oBNormal (i)} t= 1) && (OBNormal {i}] !=
OBNormal (i) += 1;
CANEdge (i} [ycount++] .sign = PLUS;
color = CDE PEN ORANGE;
}

else

1f¢ ((OBNormal [i] 1= 2) && (OBNormal [i] !=
OBNormal (i} += 2;

CANEdge [i] [ycount++]} .gign = MINUS;

color = CDE PEN MAGENTA;

}

// draw the cross hair line (application point)

.-Page '12(68)

3))

3))

if (vdebug) CIC_draw_cross ( oh_Console[PApp->Frame_Index],

(double) (xc+m xorg),
(double) (j+m_yorg), 3 , 0, colorxr };

}

it (OBNormal (i) == 3) {
CANEdge{i] [ycount] .edge = -1;
break;

if ( m diff > 8)

level = level - ( m diff - 8) / 2;
else

level -= 1;

}
}
it (vdebug) CIC_force_refresh ( oh_Console[PApp->Frame_Index]

// delete the resource
CPB set unbound ( oh RunLength };
CPB free (oh RunlLength );

}

Robotics/Control Lab.
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8%83:

894: void CRunlLength::0bjectMERGE ()

895: | :

896: short cmin, cmax, pmin, pmax, nmin, nmax, min, max; '

897: short cavg, navg, pavg;

898: int edge;

899

900: for. ( dnt i =« 0 ; i < xcount ; i++ )

901: .

902: for ( imt j = 0 ; 3 < OBCount [i] ; j++ )

903: {

904 if ( CANOBject (i) (j].type == REFINE )

905 {

906: if ( CANOBject (il [j).from == MINUS ) edge = -1;

907: else edge = 1;

s08

909: if ( (edge == -1) && (j < (OBCount (i} - 1) ) && 2

910: (CANOBject [i]) [j+1]) .type == NORMAL) &&

911: (CANOBject [i] [j) .redge == CANOBject (i) {j+1) .fedge) )

S12

913 cavg = CANOBject([i)[j).avg;

914 : cmin = CANOBject(i) (j) .min;

915 cmax = CANOBject{i] [§] .max;

916

917: navg = CANOBject[i] (j+1).avg;

918: nmin = CANOBject[i) [j+1).min;

919: nmax = CANOBject[i) [j+1).max;

920

921: if ( cmin < nmin ) min = cmin;

922: elae min = nmin;

923 : .

924: it ( cmax > nmax ) max = cmax;

925: else max = nmax;

926 if ( abs(max - min) <= 16 }

927: OBjectSort ( i, j+1, j, 1);

828 .

929: else if ( (edge == 1) && (j != 0) && (CANOBject [i] [(j-1).type ==
NORMAL)

930: && (CANOBject[i] [j].fedge w= CANOBject (i) [(j~1]) .redge) )

931 { ’ .

932: cavg e CANOBject[i] [j}.avg;

933: cmin = CANOBject[i] [j) .min;

934: cmax = CANOBject (i] [§).max;

935:

936: pavg = CANOBject (il [j-1].avg;

937: pmin = CANOBject (i) [j§-1].min;

938: pmax = CANOBject(i] [j-1}.max;

939

940: if ( cmin < pmin ) min = cmin;

941: else min = pmin;

942

943: 1f-( cmax > pmax } max = cmax;

944: - . elses - max s pmax; -

945: if ( abs(max - min) <= 16 )

946: OBjectSort ( i, j-1, §, 1);

947

948: }

949: }

950: }

951: }

952:

953: void CRunlength::0bjectDevide ()

954: |

955: int cob no, nob no, angle;

956: int diff, min, pos, cavg, navg, ynpos;

957: int cindex, nindex, prev id; ’

958: int COB ID [MAX OBJECT]), NOB ID [MAX OBJECT);

959: CVES2App *PApp = (CVtS52App *) AfxGetApp ();

960: .

961: angle ='40;

962: for ( dmt i = 0 ; i < (xcount-1) ; i++ }

963: {

964: cob no = 0; nob no = 0; :

965: for ( dmt j = 0 ; j < OBCount [i) ; j++ )

966 : it ( CANOBject [i] [j).type == NORMAL )
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967: - COB 'ID- {cob no++] = j;*

968 : : : oo

969: for ( j = 0; j < OBCount{i+l) ; j++ )

970: if ( CANOBject [i+1](j}.type == NORMAL )

971: NOB ID {nob no++] = j;

972:

973: if ( cob_no && nob_no )

974: { : ’ ! -
975: for ( j = 0 ; j < cob_no ; j++ )

976:

977: min = Ox0f££0;

978: cindex = COB ID ([j];

979: pos = 0;

980:

981: cavg = CANOBject (i) [cindex] .redge +

982: CANOBject [i] [cindex]) .fedge;

983 : o ’ ’

984 : for ( int k = 0 ; k < nob_no ; k++ )

985: { ’

986: nindex = NOB ID [k];

987: navg = CANOBject [i+1] (nindex] .redge +

988: CANOBject {i+1] [nindex] .fedge;

989: diff = navg - cavyg; ’

990

991: if (diff < 0) Aiff = -diff;

992:

9913: // add decision rule

994: if (min > diff)

995: { . -

996: min = diff; .

997: pos = nindex;

998: ynpos = navg;

999 }

1000 }
1001:

1002: if (abs(ynpos - cavg) < angle) ’

1003 {
1004: int pfedge, predge, newid;
1005: newid = 0;
1006: prev id = CANOBject [i] (cindex].prev id;
1007: CANOBject [(i] [cindex].next id = pos;

1008: if (prev_id != -1)

1009: { :

1010: pfedge = CANOBject{i-1] (prev id].fedge;
1011: predge = CANOBject({i-1] [(prev id].redge;
1012:

1013: int clength, nlength;

1014

101S: clength = CANOBject (il [cindex].length;
1016: nlength = CANOBject [i+l] (pos].length;

1017

1018: if { (nlength - clength ) »>= clength )
1019: { .
1020: int cfedge, credge, nfedge, nredge;
1021: int efedge, eredge;

1022 .

1023: cfedge = CANOBject [i] [cindex).fedge;
1024: credge = CANOBject [i] [cindex].redge;
1025: nfedge = CANOBject [i+1] [pos].fedge;
1026: nredge = CANOBject [i+1] (pos].redge;
1027 .

1028 if ( credge > nfedge && cfedge < nredge )
1029

1030: ' //if ( prev_id != -1)

1031: /7{

1032: if ( abs ( cfedge - nfedge ) <= 1 )
1033: . newid = OBjectSplit ( i, cindex, pos, 0 );
1034: else if ( abs { credge - nredge ) <= 1 )
1035: newid = OBjectSplit ( i, cindex, pos, 1 );
1036: X 1if ( newid == 0

1037:

1038: efedge = cfedge + cfedge - pfedge;
1039: eredge = credge + credge - predge;
1040: if ( abs ( efedge - nfedge ) <= 1 ||
1041: abs ( cfedge - nfedge ) <= 1 )
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10589:
1060:
1061:
1062:
1063:
1064:
1.065:
1066:
1067:
1068:
1069:
1070:
1071:
1072:
1073:
1074:
.1075:
1076:
1077:
1078:
1079:
1080:
1081:
1082:
1083:
1084:
1085:
1086:
1087:
1088:
1089:
1090:
1091:
1092:
1093:
1094:
1095:
1096:
1097:
1098:
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newid = OBjectSplit. ( i, cindex, pos, 0 };
else if ( abs ( eredge - nredge ) <= 1 ||

abs ( credge - nredge ) <e 1) .

newid « OBjectSplit { i, cindex, pos, 1 );

}

}
it ( CANOBject [i+1] [pos].prev id == -1 )
CANOBject [i+l]) [pos].prev id = cindex;
if ( newid )
CANOBject {i+l1) [newid]).prev id = cindex;

}

it (vdebug) CIC_force_retresh‘ ( oh_Consocle[PApp->Frame_Index] );

vold CRunLength::0bjectLINK ()
{
int cob no, nob no, count, maxpos, temp;:
int COB ID (MAX OBJECT], NOB ID [MAX_OBJECT} ;
int prev id, next_id, maxcount;
¢ Int32 flag;
CPB oh oh RunLength;
CVtS2App *PApp = (CVtS2App *) AfxGetApp ();

oh RunLength = CPB alloc ();

CPB bind ( oh RunLength, windowHandle{0), 1, &flag);

CPB set window root ( oh RunLength, m xorg, m yorg, m xsize+1l,
m ysize+l, 0, 0};

brcount = 0;

maxcount = 0;

relinkflag = 0;

for ( dnt i = 0 ; i < (xcount-1) ; i++ }

cob no = 0; nob no = 0; count = 0; maxpos = -1;
for ( int j = 0 ; j < OBCount [i] ; F++ )

i (i =a 0 )
{
CANOBject [il[j).prev id = -1;
CANOBject ([i]l [j).next id = -1;
if ( CANOBject (i] (j].type =a NORMAL )
{
if ( CANOBject [i)[j}.cross == OBCHECK )

prev id = CANOBject {i][j).prev id;
)

if ( prev id =e -1

CANOBject [i) {j).créss = OBCHILD;
else
{

temp = CANOBject ({i-1) [prev id)].count;
if ( temp > count )

CANOBject [i)[j].cross = OBPARENT;
if ( maxpos != -1 )
CANOBject (i) (maxpos).cross = OBCHILD;
count = temp;
maxpos = j;

}

COB ID [cob no++) = j;
}
for { § = 0; j < OBCount[i+l]) ; j++)
CANOBject ([i+1](j].prev id = -1;

CANOBject [i+1])[3).next id = -1;

Robotics/Control Lab.
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1117:
1118:
1119:
1120:
1121:
1122:
1123:
1124:
1125:
1126:
1127:
1128:
1129:
1130:
1131:
1132:
1133:
1134:
1135:
1136:
1137:
1138:
1139:
1140:
1141:
1142:
1143:
1144:
1145:
1146:
1147:
1148:
11489:
1150:
1151;
1152:
1153:
1164:
1155:

1159:

KIMX,

if ( CANOBject [i+1][j].type == NORMAL )
NOB 1D {nob no++] = j;
}
if ( cob_no && nob_no )

{

MakeChain (oh RunlLength, i, COB ID, NOB ID, cob no, nob no, 0, 0);

for ( § = 0 ; 3 < OBCount [i} ; j++ )
{ . ..
next id = CANOBject (i) [j].next id;
it ( next_id == -1 )} ’
{
prev id = CANOBject ({i]{j).prev id;
if ( prev_id s -1 )

count = CANOBject [i-1] [prev id).count + 1;
CANOBject [i) [j].count = count;
it (count > maxcount)
{
relinkflag = 1;
maxcount = count;
relinkindex = i;
relinkid « j;
}
BRCOOR [brcount].xid = i;
BRCOOR [brcount++].yid = j;

}
BRCOOR {brcount] .xid = -1;

// delete the resource
CPB set unbound ( oh RunLength );
CPB free (oh RunLength );

it (vdebug) CIC_force_refresh ( oh_Console{PApp->Frame_Index] );

}

void CRunLength::MakeChain ( CPB_oh oh_RunLength, imt i, int *frchain, int
*tochain,

{

int cob_no, imt nob_no, imt change, int next )

int prev id, pfedge, predge, pcent, estcent, estlength;
int xc, pos, cindex, nindex, angle, grpos, grynpos;

int cavg, navg, ynpos, xnext, cgravg, ngravg;

CVtS52App *PApp = (CVtS2App *) AfxGetApp ()

¢ UIntlé min, grmin, kkk;

¢ Intié diff, grdiff;

int clength, nlength;

// make -the connection between the objects
xc = i * m sample;
1f (next)

xnext = i ¢ 2;

angle = 70;
}
else
{

xnext = i + 1;
angle = 40;

for { imt j = 0 ; J < cob_no ; Jj++ )
{

min = grmin = Ox0ff£f0;

cindex = *{(frchain + j);

pos = 0;

if (change)

{

cavg = CANOBject [xnext]) [cindex] .redge +
CANOBject [xnext} {cindex]) . fedge;

Roboticas/Control Lab.
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cgravg = CANOBject [xnext] [cindex} .avg;

elss

{

cavg = CANOBject|[i] [cindex).redge +
CANOBject [i] [cindex] .fedge;
cgravg = CANOBject[i] [cindex].avg;

for ( int k = 0 ; k < nob_no ; k++ )

{

}

nindex = *(tochain + k);
it (change)

navg = CANOBject{i] [nindex].redge +
CANOBject {i] [nindex] .fedge;
ngravg = CANOBject [i) {nindex] .avg;

else
{
navg = CANOBject {xnext] [nindex].redge +
CANOBject [xnext]) [nindex] . fedge;
ngravg = CANOBject [xnext] (nindex]) .avg; .,

diff = navg - cavg;

grdiff = ngravg - cgravg;

12 (diff < 0) diff = -diff;

1f (grdiff < 0) grdiff = -grdiff;

1f (min > diff)
{
min = Adiff;
pos = nindex;
ynpos = navg;
kkk = k;

it (grmin > grdiff)

grmin = grdiff;
grpos = nindex;
grynpos = navg;
kkk = k;

int orient = 0;
diff = ynpos - cavg;

it

(abs (diff) < angle)

int cid, nid, newid, pcount, ret;
newid = 0;
it (change)

cid = pos;

nid = cindex;

prev id = CANOBject (i) [pos].prev id;
estcent = ynpos;

estlength = CANOBject (i) [pos].length;
clength = estlength;

nlength = CANOBject [i+1) [cindex).length;

}
else
{
cid = cindex;
nid = pos;
prev id = CANOBject{i) {cindex] .prev ig;
estcent = cavg;
estlength = CANOBject({i} [{cindex].length;
clength = estlength;
nlength = CANOBject [i+1) [pos]).length;
}

if (prev_id != -1)
{

KIMM, Robotics/Control Lab.
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1335:
1336:
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1338:
1339:
1340:

}
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pfedge = CANOBject(i-1] [prev id].fedge;
predge = CANOBject([i-1] [prev id].redge;
v pecent = pfedge + predge; s
pcount = CANOBject[i-1) [prev id].count + 1;
}
else

pcount = 0;
1f ( abs ( nlength - clength ) »>= clength )

int cfedge, credge, nfedge, nredge;
int efedge, eredge;

cfedge = CANOBject (i} [cid].fedge;
credge = CANOBject [i] [cid] .redge;
nfedge = CANOBject [i+1] (nid].fedge;
nredge = CANOBject [i+1) [nid].redge;

if ( credge > nfedge && cfedge < nredge )
{
efedge = cfedge + cfedge - pfedge;
eredge = credge + credge - predge;
}
}
cavg = CANOBject (il [cid].fedge +
caANOBject (i) {cid] .redge;

ynpos = CANOBject({i+l) (nid].fedge +

CANOBject [i+1] (nid] .redge;
ret = 0; :
i ( abs (diff) > 10 )
ret = CheckvValidLink ( oh RunLength, i, cavg »> 1, ynpos >> 1 };

it ( ret != -1 )

{
if (change)
{
1f ( newid ) CANOBject([i+l] {newid].prev_id = pos;
if (next) cindex |= NEXT EMPTY FLAG;
* (tochain + kkk) |= LINK COMPLETE;
) .
else
{ : . E
if ( newid ) CANOBject(i+l] (newid].prev_id = cindex;
if (next) pos }= NEXT EMPTY FLAG;
*(frchain + j) |= LINK COMPLETE;
} . .
CANOBject{i] {cid) .orient = orient;
prev id = CANOBject[i+1]} [nid).prev id;
if ( prev id != -1 && prev id != cid &&
CANOBject [i] (prev id].count > pcount )
{
CANOBject [i] {cid]) .next id = nid;
CANOBject {i] [cid) .count = pcount;
elae
CANOBject {i+1] {nid) .prev id = cid;-
CANOBject{i] [cid] .next id = nid;
CANOBject [i] [cid] .count = pcount;
}
4f (next) diff = xc + m xorg + (m sample << 1);
else diff = xc + m_xorg + m_sample;
1f (vdebug) :
CIC draw .line { oh Console(PApp->Frame Index]),.
(double) (xc+m xorg),
(double) (({cavg>>1)+m yorg), (double) ({diff)},
(double) ((ynpos»>>1)+m_yorg), CDE_PEN_GRAY );
} . . .
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1341:
1342:
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1344:
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1405:
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1407:

1408:
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1413:
1414
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} o
int CRunLength::CheckValidLink ( CPB_oh oh_RunLength, iat i, imt ccent, iat
ncent ) .
int ystep, xc, yc;
int gray, j, count, level;
ystep = ( ncent - ccent );
XC = i * m sample;
yc = ccent;
count = 0;
level = maxedge + 8;
for ( j = 1 ; J < 5 ; j++, XCo+ )
yc = ccent + ystep * j / S5;
gray = CPB pixel get ( oh RunLength, xc, yc );
it ( gray > level }
count++;
}
if ( count >= 2 ) returm -1;
else return 0;
}
int CRunLength::0BjectSplit ( imt i, 4mnt cid, imt nid, int same )
{
inat j, cdiff, ndiff, gray, sum, max, min;
int cfedge, credge, xc;
int nfedge, nredge, mid;
¢ Int32 flag;
CPB oh oh RunLength;
CVES2App *PApp = (CVLS2App *) AfxGetApp ()
gray = 0;
sum = 0;
max - 0;
min = 1000;
Xc = (i + 1) * m sample;
cfedge = CANOBject [i] [cid].fedge;
credge = CANOBject [i) [cid).redge;
if ( same <= 1 )
nfedge = CANOBject [i+1] (nid].fedge;
nredge = CANOBject {i+1l])({nid].redge;
oh RunLength = CPB alloc ();
CPB bind ( oh RunLength, windowHandle (6], 1, &flag);
//cPB bind ( oh RunlLength, windowHandle [PApp->Frame Index], 1, &flag);
CPB set window root ( oh RunLength, m xorg, m yorg, m xsizes+l,
m ysize+l, 0, 0);
if ( same == 0 }
cdiff = credge - cfedge;
ndiff « nredge - nfedge;
for ( J = 0 ;; jes+ )
{
gray = CPB pixel get ( oh RunLength, xc, nfedge+j );
sum += gray;
if { max < gray ) max = gray;
if ( min > gray )} min = gray;
if ( j > ndiff ) break;
else if ( j == ndiff )
ObjectInit ( i+1, max, min, mid+l, nredge, sum, -1, 0 };
else if ( j == cdqiff ) :
{ .
mid = nfedge + j; .
ObjectInit ( i+1, max, min, nfedge, mid, sum, nid, 0 );
//0bjectInit ( i+l, max, min, nfedge, credge, sum, nid, 0 );
max = 0; min = 1000; sum = 0;
Robotics/Control Lab.
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1415;: }

1416: }

1417: i1t (vdebug) '

1418: { ' s

1419: CIC draw cross ( oh Consgole(PApp->Frame Index];

1420: (double) (xc ¢+ m xorg), (double) (mid+m_yorg),

1421: 3 , 0, CDE PEN ORANGE ) ; : :

1422: CIC draw cross ( oh Console(PApp->Frame Index];

1423: (double) (xc + m xorg), (double) (mid+m_yorg+l),

1424 3 , 0, CDE PEN BLUE ) ;

1425 } '

1426: }

1427: else if ( same == 1 )

1428:

1429: cdiff = credge - cfedge;

1430: ndiff = nredge - nfedge;

1431: cdiff = ndiff - cdiff;

1432: for { § = 0 ;; J++ )

1433: {

1434: gray = CPB pixel get  ( oh RunlLength, xc, nfedge+j )
1435: sum += gray; ’ : T

1436: if ( max < gray ) max = gray;

1437: 1¢ ( min > gray ) min = gray;

1438

1439: 1f ( j > ndiff ) break;

1440: else it ( j e= ndiff )

1441: ObjectInit ( i+1, max, min, mid, nredge, sum, nid, 0 );
1442: else if ( j == cdiff )

1443: {

1444: mid = nfedge + j3;

1445: ObjectInit ( i+1, max, min, nfedge, mid, sum, -1 , 0 );
1446: //ObjectInit ( i+l, max, min, nfedge, cfedge-1, sum, -1
1447: max = gray; min = gray; sum = gray;

1448 }

1449 }

1450

1451: i£ (vdebug) .
1452 {

1453: CIC draw cross ( oh Console|[PApp->Frame Index],

1454: {(double) (xc + m xorg),

1455: (double) (mid+m yorg), 3 , 0, CDE PEN ORANGE );

1456: CIC draw cross { oh Conscle{PApp->Frame Index),

1457: {double} (xc + m xorg},

1458: (double) (mid+m_yorg+l), 3 , 0, CDE_PEN_BLUE );

1459: } ’

1460: }

1461 else

1462: {

1463: cdiff = nid - cfedge;

1464 : ndiff = credge - cfedge;

1465: for ( Jj = 0 ;; J++ )

1466:

1467: gray = CPB pixel get { oh RunLength, xc, cfedge+j );
1468: sum += gray;

1469: if ( max < gray ) max = gray;

1470: if ( min > gray ) min = gray;

1471:

1472: it ( § > ndiff } break;

1473: elge if ( j == ndiff )

1474:

1475: if ( same == 2 )

1476: ObjectInit ( i, max, min, nid, credge, sum, cid, 1 );
1477: else

1478: ObjectInit ( i, max, min, nid, credge, sum, -1, 1 );
1479:

1480: elese it ( j == cdiff )

1481:

1482: it ( same == 2 )

1483 ObjectInit ( i, max, min, cfedge, nid, sum, -1, 1 });
1484: else

1485: ObjectInit ( i, max, min, cfedge, nid, sum, cid, 1 );
1486 : max = 0; min = 1000; sum = 0;

1487: -

1488: }

14853
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( oh Console{PApp->Frame Index}, -

0, CDE PEN ORANGE );

{ oh Console([PApp->Frame Index],

it (vdebug)
CIC draw cross
(double) (xc + m xorg - m sample ),
{double) (nid+m yorg}), 3 ,
CIC draw cross
(double) (xc + m xorg - m sample),
}

" ///delete the resource
CPB set unbound ( oh RunLength };
CPB free (oh RunLength );

if ( same <= 1 )

else return (OBCount[i] -

}

void.CRunlength: :0bjectInit (

{
int length;

double avg_length, dev_length;

return (OBCount[i+l] -
1);

int index,
int fedge, int redge, int sum, int oid, int later

{double) (nid+m_yorgsl), 3 , 0, CDE_PEN_BLUE ) ;

1);

int min, imt max,

g

length = redge - fedge + 1; R
it ( later )
12 { oid == -1 )
{
oid = OBCount {index];
OBCount [index) += 1;
CANOBject [index) [oid]).type = NORMAL;
CANOBject [index) [oid).cross = OBCHILD;
)
else
CANOBject [index] [0id].cross = OBPARENT;
}
else
{
12 ( oid == -1 )
oid = OBCount {index];
OBCount [index) += 1;
CANOBject [index) [oid).type = NORMAL;
CANOBject [index] [oid]).cross = OBCHECK;
}
else
CANOBject {index) [oid].cross = OBCHECK;
CANOBject [(index) [oid] .next id = -1;
'CANOBject [index] [oid]}.prev id = -1;
}
CANOBject [index] {oid].max = max;
CANOBject [index]) [oid].min = win;
CANOBject [index] [oid] .grsum = sum;
CANOBject [index] [oid].fedge = fedge;
CANOBject [index] [oid].redge = redge;
CANOBject (index]) [oid].length = length;
CANOBject {index] [oid).avg = sum / length;
CANOBject (index] [oid].from = MINUS;
CANOBject ({index] [oid].to = PLUS;

//CANOBject f{index) {oid].cross = 0;

CANOBject [index]) {oid).count = o;_
avg length = CANOBject
dev length = (max - min) / length;
it ( later )

if ( o0id == -1 )

CANOBject [index] [oid) .leaf =

Robotics/Control Lab.
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1565: LeafOBject {leafindex) .xindex = index;
1566 LeafOBject [leafindex++] .yindex = oid;
1567: }

1568 }

1569: else

1570: {

1571: if ( CANOBject{index]) [0id].length > LEAFLENGTH )
1572 { . .
1573: "CANOBject {index) [oid]) .leaf = 1;

1574 LeafOBject [leafindex) .xindex = index;
1575 LeafOBject [leafindex++) .yindex = oid;
1576

1577 else

1578 CANOBject [index] [oid].leaf = 0;

1579 }

1580: } .
1581

1582: void CRunlLength::Decide_Rule ( imt index, imt *cid, 1imt estcent,

estlength )

1583:

1584 int AVG(6], LENGTHI[6], OBNO;

1585 int DECIDE[6];

1586

1587 for (imt i = 0; 1 < 6;i++)

1588 DECIDE(i] = 0;

1589

1590 AVG{1) = CANOBject {index) (*cid).fedge «+

1591 CANOBject [index] [*cid} .redge;

1592 LENGTH[1) = CANOBject[index] [*cid].length;

1593 )

1594 OBNO = 0;

1595 if ( CANOBject [index] [*cid-1).type == REFINE &&"
1596 CANOBject [index} [*cid-1).to == MINUS ]

1597 {

1598 OBNO += 1;

1589 AVG[0] = -1;

1600 LENGTH{0] = -1; .

1601 AVG[3) = CANOBject(index]) [*cid-1].fedge +
1602 CANOBject [index) [*cid) .redge;

1603 LENGTH([3] = AVG([3] - (CANOBjectlindex]) [*cid-1].fedge << 1);
1604 } : . . ’
1605 else

1606 {

1607 AVG[0] = -1;

1608 LENGTH[0) = -1;

1609 AVG{3] = -1;

1610 LENGTH(3] = -1;

1611 }

1612

1613 4f ( CANOBject(index] [*cid+1l].type == REFINE &&
1614 CANOBject [index]) [*cid+1] .from == PLUS

1615 { ' -
1616 OBNO += 2;

1617 AVG{2] = -1;

1618 LENGTH[2) = -1; “

1619 AVG[4] = CANOBject [index] (*cid].fedge +

1620 CANOBject [index] [*cid+1] .redge; -
1621 LENGTH[4] = AVG{4] - (CANOBject [index] [*cid) .fedde << 1);
1622 } - .

1623 else

1624 {

1625 AvVGi2] = -1;

1626 LENGTH([2]) = -1;

1627 AVGIl4] = -1;

1628 LENGTH{4] = -1;

1629 }

1630

1631 if (OBNO == 3)

1632 {

1633 AVG[5] = -1;

1634 LENGTH(5] = -1;

1635 }

1636 else

1637 { avels) = -1y

1638 LENGTH{5] = -1;
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1639: }

1640:

1641: for (i = 0 ; i < 6 ; i++ }

1642: 1f ( AVG{i) == -1 )

1643: DECIDE[i] = -1;

1644: ealse

1645: DECIDE{i] += abs(LENGTH[i] - estlength) +
1646: abs(estcent -~ AVGI[i));

1647: int min = OxffoO;

1648: int minpos = 0;

1649: for (i = 0 ; i < 6 ; i++ )

1650: if (DECIDE({i) !« -1)

1651: if (min > DECIDE[i))

1652: {

1653: min = DECIDEI[i];

1654 : minpos = i;

1655: }

1656 .

1657: switch (minpos)

1658

1659: case O:

1660: CANOBject [index] [*cid-1].type = NORMAL;
1661: *cid -= 1;

1662: break;

1663: case 2:

1664: CANOBjectlindex] {*cid+1).type = NORMAL;
1665: *cid += 1;

1666: break;

1667: case 3:

1668: OBjectSort ( index, *cid, *cid-1, 0 );
1669: break;

1670: case 4:

1671: OBjectSort ( index, *cid, +*cid+l, 0 )
1672: break;

1673: case S5:

1674: OBjectsSort ( index, *cid, *cid-1, 0 );
1675: OBjectSort ( index, *cid, *cid+l, 0 );
1676 break;

1677: }

1678:

1679: void CRunLength::OBjectSort { int index, int idl, 4imt id2, int flag )
1680:

1681: int cmin, destmin, cmax, destmax;

1682: int csum, destsum, clength, destlength;
1683: int cfedge, credge, destfedge, destredge;
1684 : double avg_length, dev_length;

1685: °

1686: cmin = CANOBject{index] [id1l) .min;

1687: cmax = CANOBject{index] [idl] .max;

1688: csum = CANOBject [index] [idl] .grsum;

1689: cfedge = CANOBject[index] {idl].fedge;
1690: credge = CANOBject [index]} (id1l].redge;
1691: clength = CANOBject [index] [(id1].length;
1692:

1693: destmin =« CANOBject[index] [(id2].min;
1694: destmax = CANOBject [index] (id2] .max;
1695:; destsum = CANOBject[index] [id2).grsum;
1696: destfedge = CANOBject {index] [id2].fedge;
1697: destredge = CANOBject[index] [id2].redge;
1698: destlength = CANOBject{index) {id2].length;
1699

1700: it (cmin > destmin)

1701: {

1702: cmin = destmin;

1703: CANOBject [index]) [idl] .min = destmin;
1704: }

1705: if (cmax < destmax)

1706: { )

1707: cmax = destmax;

1708: CANOBject [index) [idl) .max = destmax;
1709: }

1710: if (cfedge > destfedge)

1711: CANOBject {index] [id1] .fedge = destfedge;
1712: if (credge < destredge)

1713: CANOBject [index] [idl) .redge = destredge;
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1714:
1715:
1716:
1717
1718:
1719:
1720:
1721:
1722:

1788:

KIMM,

CANOBject [index] [id1l]) .grsum = csum + destsum; ;
CANOBject [index) [id1l]} .length = clength + desclengch - 1;
CANOBject [index) {id1l] .avg = (csum + destsum) /
CANOBject [index]} {idl] .length;
CANOBject {index] {id2} .type = 0;

avg length = CANOBjectlindex]} [idl].avg /
CANOBject{index] [id1l] .length;
dev length = (cmax - cmin) / CANOBject(index) [id1l).length;
if (flag)
if ( avg length < 10.0 && dév length < 1.0 &&°
CANOBject [index) [id1l]) .leaf == 0 ¥

{ .
CANOBject {index) {idl) .leaf = 1;
LeafOBject[leafindex] .xindex = index;
LeafOBject[leafindex].yindex = idl; .
LeafOBject [leafindex] .xindex = -1;

}

void CRunLength::RefineLINK ( int i, int *COB_ID, imt cob_no )

int nob no, diff, cavg, navg, 1ldiff;

int cindex, nindex, clength, nlength, ynpos;
int NOB ID[MAX OBJECT}, min, pos, angle;
CVtS2App *PApp = (CVtS2App *) AfxGethApp (};

int xc = i * m_sample + m_xorg;

nob no = 0;
angle = 40;
for (dmt j = 0; j < OBCount [i+l] ; J++)
if ( CANOBject [i+1](j].type == REFINE )
NOB ID [nob no++] = j;

if (nob no == 0) retura;
for ( j = 0 ; 3 < cob_no ; je+ )

{
min = 1diff = O0x0ffo0;
cindex = *{(COB ID + J);
cavg = CANOBject (i) {cindex)} .redge + CANOB]ect[x)lcxndex] fedge;
clength = cavg - (CANOBject[i] [cindex].fedge<< 1);
for ( imt k = 0 ; k < nob_no; k++ )
( . .
nindex = NOB ID [k];
navg = CANOBject[i+1] [nindex].redge + CANOBject[i+1] {nindex]
nlength = navg - (CANOBject[i+1l}] [nindex].fedge << 1};
diff = navg - cavg;
if (diff < 0} diff = -diff;
// add decisgion rule
i€ (min > diff)
{
min = diff;
pos = nindex;
ynpos = navg;
1diff = abs (nlength - clength};
}
} "
if ( abs(ynpos - cavg) < angle )
//if ( 1diff <= clength && abs(ynpos - cavg}) < angle )
{ ;
CANOBject [i+1) {pos] .type = NORMAL;
CANOBject [i) {cindex] .next id = pos;
CANOBject [i+1]} (pos).prev id = cindex;
if (vdebug) CIC draw line { oh Console{PApp->Frame_Index],
{double) (xc), {(double) {{cavg>>1l)+m_yorg),
(double) (xc+m sample), .
(double) ({ynpos>>1)+m_yorg), CDE_PEN_YELLOW );
}
}

void CRunLength::0OverlapOBject ()
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1790:
1791:
1792:;
1793:

1837:
1838:
1839:
1840:
1841:
1842:
1843;
1844:
1845:
1846:
1847:
1848:
1849:
1850:
1851:
1852:
1853:
1854:
1855:
1856:
1857:
1858:
1859:
1B60:
1861:
1862:
1863:

XIMM,

int i, 3,
int cid,

ret,
pid,

jbuf;
cidbuf;

for ( i = 0 ; i < brcount ; i++ )
1 :

j = BRCOOR [i}.xid;

cid = BRCOOR (il.yid;

if ( CANOBject

for ( ; 3 >0 ; j--)

pid = CANOBject
i¢ ( pid == -1 ) break;
if ( CANOBject
{ .

if ( CANOBject [j-1] [pid)

{ : :

jbut « j;
cidbuf a cid;

ret = FindOverlap ( &j,

12 { ret o=

{

-1)

{j) (cid) .count > 12

16-Dec-1999 13143

)

[j] [cid) .prev id;

{j) [cid) .leaf == 1 )

.leaf == 1 )

&cid );

it ( CANOBject [jbuf) [cidbuf].count »= 10)

MarkLeaf
break;

{ jbuf,

cidbuf );

Page 25(69)

else if ( ret == 0 && CANOBject {jbuf] [cidbuf].count >= 10 )

MarkLeaf ( jbuf,
pid = CANOBject

}
}
cid = pid;
}
}
}
}
void CRunLength::MarkLeaf ( int index, imt cid i
{
int i, 3, cross;
int fedge, redge, templ, temp2;
CVt52App *PApp = (CVtS52App *) AfxGetApp {);
j = cid;
for ( i = index ; i »= 0 ; i-- )
{
12 ( CANOBject [i])[j).leaf == 0 ) return;
else
{-
cross = CANOBject [i]l [j) .cross;
if ( cross == 0 }
{
CANOBject (i) (j).cross = OBCROSS;
it (vdebug)
{
templ = i * m sample + m xorg;
fedge = CANOBject (i] {j].fedge;
redge = CANOBject [i]) [j).redge;
temp2 = ({ fedge + redge ) »>> 1) + m yorg;
CIC draw cross ( oh Console (PApp->Frame Index],
(double) templ, {double) tempz2,
S, 0, CDE PEN YELLOW );
}
}
}
j = CANOBject [i]l{j).prev id;
if ( j == -1 ) return;
}
}
int CRunlLength::FindOverlap ( imt +¢xc, int *cid )
int init, end, iid, eid;

Robotics/Control Lab.
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1864: iat i, j, pid;
1865: int fedge, redge;
1866: int RNODE, LNODE;
1867: int plength, clength, nlength;
1868: CVt52App *PApp = (CVt52App *) AfxGetApp ();
1869:
1870: i = end = *xc;
1871: j = eid = *cid;
1872:
1873: foxr ( ;; i-- )
1874: {
1875: 12 ( CANOBject [i)[j).leaf == 0 ) Dbreak;
1876: else
1877: CANOBject [i][j}.leaf +o LEAFDONE;
1878:
1879: pid = CANOBject (il (j).prev id;
1880: i1¢ ( pid == -1 ) retura -1;
1881;: iid = j;
1882; j = pid;
1883: }
1884:
1885: 1f ( end = i )
1886: {
1887: *txc = i;
1888: *cid = 3;
1889: return 0O;
1890: }
1891:
1892: init = i+1;
1893:
1894: i = end+1;
1895 j = CANOBject [end]) (eid) .next id;
1896 clength = CANOBject (end] [eid].length;
1897 fedge = CANOBject ([end] [eid] .fedge;
1898 redge = CANOBject [end) [eid] .redge;
1899
1900 for ( ;; i++ )
1901
1902 1€ ( § == -1 )
1903
1904 RNODE = 0;
13805 break;
1906
1907 nlength = CANOBject[i) [j}.length;
1908 if ( (clength - nlength) >= nlength )
1509 {
1910 1f ( fedge <= CANOBject [i][j).fedge &&
1911 redge >= CANOBject [i] [j).redge )
1912 {
1913 end = i;
1914 eid = j;
19158 RNODE = 1;
1916 }
1917 else
1918 RNODE = 0;
1919 break;
1920 }
1921 j = CANOBject[i)[j].next id;
1922 }
1923
1924 i = init-1;
19258 j = CANOBject [init]) [iid).prev id;
1926 clength = CANOBject [init] [iid].length;
1927 fedge = CANOBject [init] [iid].fedge;
1928 redge = CANOBject {init) [iid].redge;
1929
1930: toxr ( ;; i-- 1}
1931: {
1932: if ( j == -1 ) return -1;
1933: plength = CANOBject (i) [j).length;
1934: if ( (clength - plength) »>= plength )
1935: {
1936: it ( fedge <= CANOBject [i][j].fedge &&
1937: redge >= CANOBject [i}{j].redge )
1938: {
KIMM, Robotics/Control Lab.

16(€8)

—267—




RunLength.cpp 16-Dec-1999 13:43 ' . Page 27(68)

1939: init = i;

1940: iid = j;

1941: LNODE = 1;

1942:

1943: else

1944: LNODE = 0;

1945: break;

1946 }

1947: j = CANOBject (i) [j].prev id;

1948: }

1949:

1950: if ( LNODE && RNODE )

1951:

1952: int ret, peid;

1953

1954: peid = eid;

1955: ret = CheckLink ( init, &iid, end, &eid );

1956: if ( ret == -1 ) returm -1;

1957: // two branches was overlapped

1958: else 1f ( ret == 1 ) SplitLeaf ( init, iid, end, eid, peid };

1959: // branch was hidden by leaf

1960: else if ( ret == 0) ReconnectLink ( init, iid, end, eid )

1961: i£ ( vdebug )

1962: {

1963: CIC draw line ( oh Console (PApp->Frame Index],

1964 : (double) (init*m sample+m_xorg), (double)
(CANOBject [init) [iid] .fedge+m yorg),

1965: (double)} (end*m sample+m_xorg), (doubla)
{CANOBject {end] [eid] . fedge+m yorg), :

1966: CDE PEN YELLOW );

1967: CIC draw line ( oh Console (PApp->Frame Index],

1968: (double) (init*m sample+m_xorg), (double)
(CANOBject [init] [iid] .redge+m yorg),

1969; (double) (end*m sample+m_xorg), (doubla)
(CANOBject [end] (eid] .redge+m yorg),

1970: CDE PEN YELLOW );

1971: }

1972: }

1973

1974: *xc = init;

1975: *cid = iid;

1976

1977: 1f ( LNODE «« 0 || RNODE == 0 ) return O;

1978: else

19879: return 1;

1980: }

1981

1982: imt CRunLength::CheckLink ( 4mt init, 4int *iid, int end, int *eid )
1983: {

1984 int cob no, nob no, diff, cavg, navg;

1985 int cid, nid, mcid, mnid, min, j, cross;

1986: int COB_ID[MAX_OBJECT], NOB_ID{MAX_OBJECTI] ;

1987

1988: cob no = 0;

1989: for ( j = 0; j < OBCountlinit] ; j++ )

1990: if ( CANOBject [init) [j].type == NORMAL )

1991: COB ID {cob no++) = j;

1992

1993: nob no = 0;

1994 ; for ( j = 0; j < OBCountlend] ; j++ )

1995 if ( CANOBject [end] [j).type == NORMAL )

199%6: NOB ID ([nob no++} = j;

1997

1998: if (cob_no == 0 || nob_no == 0) return -1;

1999:

2000 min = OxO0ffo0;

2001: for ( j = 0 ; j < cob_no ; j++ )

2002: {

2003 cid = €coB ID [j);

2004 : cavg = CANOBject[init]) [cid].redge + CANOBject{init] [cid).fedge;
2005: gor ( int k = 0 ; -k < nob_no; k++ )

2006: {

2007: nid = NOB ID (k]; .
2008: navg = CANOBject([end) [nid].redge + CANOBject[end) [nid].fedge;
2009: diff = navg - cavg;

KINN, Robotics/Comntrol Lab.
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2010: 1f (diff < 0) diff:-= -diff;

2011:

2012: // add decision rule

2013: if (min > diff)

2014: { s
2015; min = diff;

2016: mcid = cid;

2017: mnid = nid;

2018: }

2019: }

2020: }

2021

2022: it ( mcid t= +iid ) *iid = mcig;

2023; else 1f ( mnid !s *eid ) *eid = mnid;

2024: cid = *iid;

2025; for ( 4dnt i = init ; i <= end ; i++ )

2026:

2027: cross = CANOBject [i]) [cid].cross;

2028: if ( cross == OBPARENT || cross == OBCHILD
2029: return 1;

2030: : cid = CANOBject [i) [cid].next id;

2031: }

2032:

2033 return 0;

2034: }

2035

2036: voild CRunLength::SplitLeaf ( int . init, 4int . iid, 4int end, int eid, int peid)
2037:

2038 imnt i, j, cid, found, fdiff, rdiff;

2039 int parent, child, templ, temp2, cross;

2040 int f1, f2, xdist, efedge, eredge, ecent;
2041 int cfedge, credge, ppid, cpid, ret, length;
2042 CVt52App *PApp = (CVt52App *) AfxGetApp ();
2043 .

2044

2045 // Search the Split Object

2046 cid = iid;

2047 found = 0;

2048 for ( i = init ; i <= end ; i++ )

2049 {

2050 if ( cid == -1 ) returnm;

2051 cross = CANOBject (i) [cid].cross;

2052 it { CANOBject [i) [cid].leaf )

2053 {

2054 ' if ( cross == 0 )

2055 CANOBject [i] [cid}.cross = OBCROSS;
2056 templ = CANOBject [i) [cid]).fedge + CANOBject [i] {cid].redge;
2057 it { vdebug )

2058

2059 CIC draw cross ( oh Console [PApp->Frame Index},
2060 (double) (i*m sample+m xorg), (doublse) ({templ>>1l)+m_yorg),
2061 5, 0, CDE PEN YELLOW );

2062 }

2063 }

2064 if ( cross == OBPARENT && found == 0 )
2065 {

2066 child = -1;

2067 for ( j = 0 ; j < OBCount [i] ; J++ )
2068 it ( cANOBject (i) (j).cross == OBCHILD )
2069 child = j;

2070 1f ( child == -1 ) return;

2071 found = 1;

2072 }

2073

2074 it ( cross == 0 && found == 1 )

2075 break;

2076 it ( found )

2077 {

2078 ppid = cid;

2079 cpid = child;

2080 }

2081 cid = CANOBject [i){cid].next id;

2082 it ( found )

2083 {

2084 parent = ¢id;
KINN, Robotics/Control Lab.
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2085:
2086:
2087:
2088:
2089:
2090:

2151:
2152:
2153:
2154:
2155:
2156
2157:
2158:
2159:

KINK,

child = CANOBject [i)[child].next id;
}

if ( found == 0 ) return;

f1 = CANOBject[init]) [iid].fedge;

£2 = CANOBject{init] (iid).redge;

xdist = end - init;

fdiff = CANOBject(end] [eid).fedge - CANOBject{init] (iid].fedge;
rdiff = CANOBject[end] [eid] .redge - CANOBjectiinit) [iid].redge;

for ( ; i <= end ; i++ )
{
it ( cid == -1 ) returs;
if ( i == end && cid == eid )
{
cid = eid;
ret = peid; . ,
CANOBject [i-1)Ippid].next id = cid;
CANOBject [i-1] [cpid]) .next id = ret;
CANOBject (i) [cid}.prev id = ppid;
CANOBject (i) [ret).prev id = cpid;
CANOBject (i] (cid]).count = CANOBject [i-1] [ppid].count + ;-
CANOBject [i}[ret).count = CANOBject [i-1) [cpid].count + 1;
cid = CANOBject (i) [cid] .next id;
ret = CANOBject{i) [ret]) .next id;

i++;

break;
}
efedge = f1 + fdiff * ( i - init } / xdist;
eredge = f2 + rdiff + ( i - init ) / xdist;

ecent = [ efedge + eredge ) >> 1;

cfedge = CANOBject [i) [cid].fedge;
credge = CANOBject (i) [cid].redge;
length .= CANOBject [i) [cid].length;
1f ( cfedge <= efedge && credge >= eredge )

{
templ = abs { cfedge - ecent );
temp2 = abs ( credge - ecent );
if ( templ > temp2 )}
ret = OBjectSplit ( i, cid, ecent-temp2, 2 );
else ret = OBjectsSplit ( i, cid, ecentstempl, 3 );
) .
elme
{
found = 0;
tor ( j = 0.; j < OBCount [i] ; J++ }

cfedge = CANOBject [i][j).fedge;
credge = CANOBject [i] [j].redge;
if ( cfedge <= efedge && credge >= eredge }

{
ret = cid;
cid = j;
found = 1;
}
}
if ( found == 0 )
{
templ = cid;
ObjectInit { i, 0, 0, efedge, eredge, 0, -1, 1 );
cid = OBCounti] - 1;
. ret = templ;
}

i1f ( CANOBject [i])lcid].leaf )

cross = CANOBject [i] [cid]).cross;
1f ( cross == 0 )

CANOBject {i] {cid] .cross = OBCROSS;

Robotics/Control Lab.
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2160:
2161:
2162:
2163:
2164:
2165:
2166
2167:
2168:
2169:
2170:
2171:

2225:
2226:
2227:
2228:
2229:
2230:
2231:
2232:
2233:
2234:

KIMM,

CANOBject (i}l [ret].cross = OBCROSS ;

found = i * m sample + m Xxorg;

templ = CANOBject ({i])[cid].fedge + CANOBject [i} [cid].redge;
temp2 = CANOBject [i] [ret].fedge + CANOBject [i] [ret]).redge;
i¢ ( vdebug ) :

CIC draw cross { oh Console (PApb¥>Frame Index],
(double) found, (double) ((temp1>>1)fq_yorg),
5, 0, CDE PEN YELLOW );

CIC draw cross ( oh Console (PApp->Frame Index],
(double) found, (double) {(temp2>»>1)+m_yorg),
5, 0, CDE PEN YELLOW );

}

CANOBject ([i-1] [ppid].next id = ecid;

CANOBject [i-1]{cpid].next id = ret;

CANOBject [i} [cid).prev id = ppid;

CANOBject (i) (ret].prev id = cpid;

CANOBject {i)[cid].count = CANOBject [i-1) [ppid] .count + 1;
CANOBject [i) {ret].count = CANOBject [i-1]) (cpid].count + 1;
ppid = cid; ’

cpid = ret;

cid = CANOBject [il {cid].next id; .

1f (i == end ) ret = CANOBject [i][ret] . next_id;

}

// Relink Objects
// Reconnect Parent & Child Object
Recount ( i, cid, ret };

}

void CRunLength::ReconnectLink ( iat init, imt iid, imt end, int eid )
( . . A

int i, first, ppid, cpid, ret;
int f1, f2, fdiff, rdiff, xdist;
int efedge, eredge, cid;

ppid = iid;

cpid = -1;

ret = CANOBject [initl(iid].next id;

f1 « CANOBject[init] [iid].fedge;

f2 = CANOBject(init] [iid].redge;

xdist = end - init;

fdiff = CANOBject(end] [eid).fedge - CANOBject [init] [iid] . fedge;
rdiff = CANOBject (end] [eid]) .redge - CANOBject [init] {iid].redge;
first = 1;

i = init + 1;

for ( ; i <= end ; i++ )

{
if ( ret == -1 ) return;
efedge = f1 + fdiff * ( i - init ) / xdist;
eredge = f2 + rdiff * (i - init) / xdist;

ig ( i == end
cid = eid;

slse

{ .
objectInit ( i, 0, 0, efedge, eredge, 0, -1, 1 };
cid = OBCount[i] - 1;

}

CANOBject [i-1] (ppid}.next id = cid;

CANOBject [i]}{cid).prev id = ppid;

CANOBject [i) [cid].count = CANOBject [{i-1) [ppid] .count + 1;
if ( first == 0 )

{
cANOBject [i-1) (cpid] .next id = ret;
CANOBject [i] [ret].prev id = cpid;
CANOBject [i] fret].count = CANOBject [i-1][cpid].count+l;
} h
elee
{

CANOBject (i) [ret] .prev id = -1;

Robotics/Control Lab.
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2235
2236:
2237:
2238:
2239:
2240:
2241:
2242:
2243:
2244:
2245:
2246:
2247:
2248:
2249:
2250:

2308:
23089:

KINM,

CANOBject ([i] [ret}.count

ppid = cid;
cpid = ret;
12 ( first ) first = 0;
ret = CANOBject
if ( i end )

¢cid = CANOBject

// Relink Objects

16-Dec-1999 13:43

[i]) {cid).

= 0;

{i} [ret].next id;

next id;

// Reconnect Parent & Child Object

Recount ( i, cid, ret };

}

void CRunLength::Recount ( int i, int pid, iat cid )
int ppid, cpid;
iat stop, pcount, ccount;
ppid = CANOBject {i) (pid].prev id;
cpid = CANOBject (i) {cid].prev id;
pcount = CANOBject {i-1] [ppid].count+l;
ccount = CANOBject [i-1][cpid).count+l;
stop = 0;
for ( ; i < xcount ; i++ )
{
CANOBject [i) [pid).count = pcount++;
12 ( pid != cid && atop == 0 )

CANOBject
else if
stop = 1;

[i] [cid]) .count

pid = CANOBject
if ( pid == -1 )
if ( stop == 0)

break;

cid = CANOBject

if ( cid == -1 ) stop =

}
}
void CRunlength::0OnRunlength4 ()

{

// TODO: Add your control notification handler

ObjectFill ();

) .

void CRunLength::FindLeaves{)

short next id;

int x00, y00, x01, yoO01;
int x10, y10, x11, yi1l;
int corect[30][10);

RECT CANROI;
CVt52App *PApp = (CVtS52App *)
leafcount = 0;
leafindex = 0;
rcount = 0;
for ( int i = 0;
{

for |

{

int j = 0 ;

if ( CANORject
{

[i} [cid).
1;

j < OBCount

= ccount++;

( pid == cid && stop =e 0 )

{i) {pid]) .next id;

next id;

code here

AfxGetApp (};

i < xcount;i++ )

(i)

j++ )

[i} {j] .type == NORMAL )

next id = CANOBject([i)] [j).next id;

it
{

{ next id != -1

FindCandidate ( i,

Robotics/Control Lab.

&&
(next id & LEAVESMASK)

== 0 )
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2310: }

2311: }

2312: }

2313: }

2314:

2315: int xrefl4, yrefld, xrefid4, yref3ds;

2316: int x0 size, x1 size, yO_size, yl_size;

2317: int count, color, sum;

2318

2319: for ( i = 0 ; i < rcount ; i++ )

2320: {

2321;: x00 = LeafRect[i].left;

2322: x01 = LeafRect(i]).right;

2323: y00 = LeafRect(i].top;

2324: y0l = LeafRect[i] .bottom;

2325: X0 size = x01 - x00;

2326: count = 0;

2327: sum = 0;

2328

2329: for ( imt j = 0 ; § < rcount ; j++ )

2330: {

2331: it (i 1= 3 )

2332: { :

2333: x10 = LeafRect(j).left;

2334: x11 = LeafRect{j}.right;

2335: y10 = LeafRect[j].top;

2336: Y1l = LeafRect[j] .bottom;

2337: x1l size = x11 - X10;

2338: it ( x1_size < x0_size )

2339: {

2340: xrefld = x10 + {({ x11 - x10 ) >> 2);
2341: xref34 = x11 - (( x11 - x10 ) »>> 2);
2342: yrefld = yi0 + (( yll - yl0 ) >> 2};
2343: yref34 = y11 - (( y1l1 - y10 ) >> 2);
2344: if ( x00 <= xrefl4 && X01 >= xref34 &&
2345: Y00 <= yrefl4 && y0l >= yref3q )
2346: {

2347: corect [i] {count+2]) = j;

2348: sum += i + j;

2349: count++;

2350: }

2351: }

2352: else if ( x1_size > x0_size )

2353: {

2354: xrefld = x00 + (( x01 - x00 ) >> 2);
2355: xref3d4 = x01 - ({ x01 - x00 ) »>> 2);
2356: yreflda = y00 + (( y01 - y00 ) >> 2});
2357: yref34 = y0l1 - (( y01 - y00 ) »>> 2};
2358: 1 ( x10 <= xrefld4 && x11 >= xref3q4d &&
2359: Y10 <= yrefl4 && yll >= yref34 )
2360: {

2361 corect [i] [count+2) = j;

2362: sum += i + j;

2363: count++;

2364

2365

2366

2367:

2368: yo0 size = y01 - y00;

2369: yl size = yll - yl0;

2370: if (yl_size < y0_size)

2371: { .
2372: xreflq4 = x10 + {({ x11 - x10.) >> 2};
2373: xref34 = x11 - (( x11 - x10 } >> 2);
2374: yrefid = y10 + ({ y11 - yi10 ) »>> 2);
2375: yref34 = yl1 - (( yll - yl0.) »>> 2);
2376: : 1f ( x00 <= xrefld && x01 >= xref34 &&
2377: » y00 <= yrefld && y0l >= yref3d )
2378: { ;

2379: corect (i) [count+2] = j; -

2380: sum += i + Jj;

2181: count++;

2382: }

2383: }

2384: else
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2385: {

2386: xrefld4d = x00 + (( x01 - x00 ) >> 2);
2387: xref34 = x01 - {{ x01 - x00 ) »>> 2);
2388: yrefi4 = y00 + (( y01 - y00 ) >> 2);
2389: yrefdd4 = y01l - ({ yol - y00 )} »> 2);
2390: if ( x10 <= xrefild4 && x11 >= xrefldqd &&
2391: Y10 <= yreflq4 && yll >= yreflq )
2392: { :

2393: corect{il (count+2] = j;

2394 sum += i + j;

2395: . count++;

2396: }

2397: }

2398 }

2399 }

2400: }

2401

2402: corect [i] [0) = count;

2403: corect [i) [1] = sum;

2404 if (vdebug)

2405: {

2406: if ( count ) color = CDE PEN WHITE;

2407: else color = CDE PEN YELLOW;

2408: - CIC draw rect ( oh Console[PApp->Frame Index],
2409: {double} x00, (double) y00, (double) ( x01 - x00 ),
2410: (double) ( yO01 - y00 ), color);

2411: } :

2412 }

2413

2414: for ( i = 0; i < rcount; i++)

2415 {

2416: count = corect{i] [0];

2417: if (count == 0)

2418: leafinit[i] |= LEAFINITFLAG;

2419 .

2420: it (count == 1)

2421

2422: sum = corect[i] [1];

2423 tor ( imt j = 0; j < rcount; J++)

2424: {

2425: 12 (i 1= 3)

2426

2427: 1f (sum == corect[j] [1])

2428: {

2429: if (i > §)

2430; .

2431: next id =-j;

2432: rectcount {i} = next id;

2433: corect (i) [0] |= OVERLAP WINDOW;

2434 . i

2435: else

2436: {

2437: next id = i;

2438: rectcount (j] = next id;

2439: corect (j) [0) |= OVERLAP WINDOW;
2440: }

2441

2442 ROIMerge ( &LeafRect(ij, &LeafRect(j], &CANROI, i, j )i:
2443

2444: LeafRect [next id).left = CANROI.left;
2445;: LeafRect (next id).top = CANROI.top;
2446: LeafRect [next id].right = CANROI.right;
2447: LeafRect [next id].bottom = CANROI.bottom;
2448: leafinit[next id] |= LEAFINITFLAG;
2449:

2450: if (vdebug)

2451: CIC draw rect ( oh Console[PApp->Frame Index],
2452: (double) CANROI.left, (double) CANROI.top,
2453: {double) (CANROI.right - CANROI.left),
2454: (double) (CANROI.bottom - CANROI.top),
2455: CDE PEN RED);

2456: }

2457: }

2458: }

2459: }
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else if ((count & Oxff) > 1 && (count & OVERLAP_WINDOW) == -0) .

}

sum = corect[i] [1];

xrefl4 = 0; o
ipt min = OxffO0;

for ( int j = 0; j < count; j++)

{
xref34 = corect(il [j+2];
xrefld += corect([xref3d] {1};
if ( min » xref34 )

min = xref34;

}

i1f ( sum == xrefld)

{

CANROI.left = LeafRect[i].left;
CANROI.right = LeafRect({i].right;
CANROI.top = LeafRect{il].top;
CANROI.bottom = LeafRect[i] .bottom;
for ( j = 0; j < count; Jj++)

{
xrefld = corect[i] [j+2]);
if {( xrefld != min )
corect [xref14] [0] |= OVERLAP WINDOW; .
ROIMerge ( &CANROT, sLeafRect [xrefl14), &CANROI, i, xrefl4d
} : R
if ( i > min )
{
next id = min;
rectcount (min} = next id;
corect [i) [0] |= OVERLAP WINDOW;
}
else
{
next id = i;
rectcount [i) = next id;
corect {min) [0) |= OVERLAP WINDOW;
}
LeafRect [next id).left = CANROI.left;
LeafRect [next id].top = CANROI.top;

LeafRect [next id).right = CANROI.right;
LeafRect [next id) .bottom = CANROI.bottom;
leafinit{next id] |= LEAFINITFLAG;

1f (vdebug)
CcIC draw rect ( oh Console|[PApp->Frame Index],
(double) CANROI.left, {(double) CANROI.top,
(double) (CANROI.right - CANROI.left),
(double) (CANROI.bottom - CANROI.top),
CDE PEN RED);

MainBranch {);

for (

i = 0; i <« rcount; i++)

count = corect[i] [0]);

1t
{

.

{ (count & OVERLAP_WINDOW) == 0 )

XRunRect .x = LeafRect[i].left;

XRunRect.y « LeafRect[i].top;

XRunRect.w = (LeafRect(i].right - LeafRect[i).left);
XRunRect.h = (LeafRect[i}.bottom - LeafRect[i].top);

leafindex = rectcount{i];
// to use leaf ocject count
XScan ( 0 );

MakeLeaf ()

it (vdebug) CIC_force_refresh { oh_Console[PApp—>Frame;Index] Y

Robotics/Control Lab.
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2535
2536:
2537:
2538
2539:
2540:
2541:
2542:
2543:
2544 :
2545:
2546:
2547:
2548:
2549:
2550:
2551
2552:
2553:
2554:
2555
2556
2557:
2558:
2559:
2560:
2561
2562:
2563:
2564:
2565:
2566:
2567
2568:
2569:
2570:
2571:
2572:
2573
2574 ;

2582:
2583
2584:
2585:
2586
2587:
2588:
2589:
2590:
2591
2592
2593
2594
2595:
2596
2597:
2598
2599:
2600:
2601:
2602:
2603
2604
2605:
2606:
2607:
2608:
2609:
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void CRunLength::ROIMerge ( RECT *rectl, RECT *rect2, RECT

{

int srl, 4int sr2)}

int x00, y00, x01, yOl;

int x10, y10, x11, yll;

int i, j, index, frid, toid;

shoxrt ob id;

CVLS2App *PApp = (CVLS2App *) AfxGetApp ();

x00 = rectl->left;
Y00 = rectl->top;

x01 = rectl->right;
Y0l = rectl-sbottom;

X10 = rect2->left;
Y10 = rect2-s>top;
X1l = rect2->right;
Y1l = rect2->bottom;

it (x00 >= x10)
mroi->left = x10;
else mroi->left = x00;

4 (x01 <= x11)
mroi->right = x11;
else mroi->right = x01;

if (y00 >= yig)
mroi->top = yl0;
else mroi->top = yo00;

if (y01 <= y1l1)
mroi-»>bottom = yil;
else mroi->bottom = y01;

i = 0;

if ( leafinit(srl) <= leafinit[sr2] )
frid = sril;
toid = sr2;

}

else

{

frid = sr2;

toid = sri;
if ( leafinit([frid] <= leafinit[toid] )
{

if (leafend{frid] == leafinit[toid])

i = leafend{fridl - leafinit([frid];

index = leafend{frid] - 1;
llll if ( leafendifrid] == (leafinit (toid] - 1) )
( i = leafend{frid] - leafinit[frid] + 1;
index = leafend[frid);
} .

X00 = Leaf(frid]).ob id{i-1} & Oxff;
x11 = Leaf([toid).ob id([0)} & Oxff;
it ( i)
{
for (3 =0 ;; j++ )
{
ob id = Leaf([toid].ob id{j];
if (ob id == -1) break;
if (3 == 0)
{
CANOBject [index) {x00) .next id = ob id;
if (vdebug)
{

x10 = index*m sample + m xorg:

Robotics/Control Lab.
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2610:
2611:
2612:
2613:
2614:
2615:
2616:
2617:
2618:
2619:
2620:
2621:
2622:
2623:
2624:
2625
2626:
2627:
2628:
2629:
2630:
2631:
2632:
2633:
2634:
263S:
2636:
2637:
2638:
2639:
2640:
2641
2642:
2643:
2644:
2645:
2646
2647:
2648:
2649:
2650
2651:
2652:
2653
2654 :
2655:
2656:
2657:
2658:
2659
2660:
2661:
2662:;
2663:
2664
2665:
2666:
2667:
2668
2669:
2670:
2671:
2672:
2673:
2674:
2675:
2676:
2677:
2678:
2679:
2680:
2681:
2682:
2683:
2684:
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y00 = ( CANOBject[index] [x00).fedge +
CANOBject [index) [x00] .redge ) >> 1;
Y1l = ( CANOBject(index+1) [x11].fedge +
CANOBject [index+1]) [x11] .redge ) >> 1;
CIC draw line ( oh Console[PApp->Frame Index],
(double) x10, {(double) (y00+m_yorg),
(double) (x10+m sample},
(double) (yll+m_yorg), CDE_PEN_YELLOW );
} . :

}
Leaf(frid) .ob id(i++] = ob id;

}
Leaf [frid) .ob id[i) = -1;

void CRunLength::FindCandidate ( imt i, imt j )

int linit (10}, lend(10), 1lmin[10}, 1lmax[10];
int index, next id, count;
int fedge, redge, gapsize;
int leafsearch, xc, chain;

CVtS52App *PApp = (CVtS2App *) AfxGetApp ();

index = i;
count = 0;
xc e index * m sample;
leafgearch = 1; '
lmin (count) = 0xXO0ffo0;
lmax (count} = 0;
for ( int k = 0 ; k < 10 ; k++ )
{
linit[count] = 0;
lend (count) = 0;

}

chain = 0;
leafinit(leafcount] = index;
for ( ; index < xcount ; index++, xc += m_sample )
{
next id = CANOBject [index]) [j}.next id;
CANOBject [index} (j] .next id |= LEAVESMASK;

1f ( (next_id & LEAVESMASK) == 0 )
it (leafsearch == 1)
if (CANOBject[index] [j] .leaf == 1)

fedge = CANOBject ({index] {j].fedge;
redge = CANOBject [index) [j].redge;
linit [count] = index;

leafsearch = 2;

gapsize = 0;

lend{count) = 0;

it ( lminlcount] > fedge ) lminlcount] = fedge;

if ( lmax[(count]l < redge ) lmax[count] = redge;

}
else if (leafsearch == 2)
if (CANOBject [index] (j].leaf == 1)

fedge = CANOBject [index] (j).fedge;
redge = CANOBject [index] [j].redge;

if ( lmin(count] > fedge ) lmin{count] = fedge;
it ( lmax[count] < redge ) lmax(count] e redge;

gapsize = 0;
lend [count] = index;

}
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2685:
2686:
2687:
2688:

2759:

* 4f (CANOBject [index] [j).type == NORMAL)

‘fedge = CANOBject [index] (j).fedge; -
redge = CANOBject "{index]-[j}.redge;

it ( lmin(count) .> fedge ) lmin[count] = fedge;
i¢ ( lmaxicount] < redge )} lmax[count] = redge;

}

gapsize++;
it (gapsize > 4)

lend[count] = linit({count);
count++;

gapsize = 0;

leafsearch = 1;

lmin{count]) = Ox0ffo0;

lmax [count] = 0;

)

}
}
i€ ( next_id & NEXT_EMPTY_FLAG )
{

index++;

Xc += m sample;

Leaf[leafcount] .ob id [chain++) = j | NEXT EMPTY FLAG;
}
else

Leaf(leafcount] .ob id [chain++] = j;

se if ( next_id == -1 )

Leaf{leafcount] .ob id (chain++] = 3;

break;
}
alse
{
Leaf[leafcount) .ob id [chain++) = Jj:
break;
}
j = next id & Oxff;
}
{f ( ( leafsearch == 2 } )
{
iz { lend {[count] == 0 ) lend {count] = linit [count];
count++;
}

leafend(leafcount] = index;
Leaf [leafcount]}.ob id(chain}] = -1;

int x0, y0, xsize, ysize;
for { index = 0; index < count; index++ )

{

x0 = linit[index) *.m sample - 25 + m X0rg;

y0 = lmin(index] - 5 + m yorg;

xsize = {(lend[index) - linit[index]) * m sample + 50;
ysize = lmax([index] - lmin[index] + 10;

/a
XRunRect.
XRunRect.
XRunRect.
XRunRect.
*/

= x0;
yo0;
= xsize;
= ysize;

TEN X
"

LeafRect [rcount] .left = x0;

LeafRect [rcount).top = yO0;

LeafRect [rcount).right = X0 + xsize;
tLeafRect [rcount] .bottom = y0 + ysize;
rectcount (rcount++] = leafcount;

KIMM, Robotics/Control Lab.

‘37 (68)

~278~




Runlength.cpp 16-Dec-1999 13143 Page

2760:
2761:
2762:
2763:
2764:
2765:
2766
2767:
2768:
2769:

2807:
2808:
2809:
2810:
2811:
2812:
2813:
2814:
2815:
2816
2817:
2818:
2819:
2820:
2821:
2822:
2823;
2824:
2825:
2826:
2827:
2828:
2829:
2830:
2831:
2832:
2833:
2834:
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}

4f (count > 0) leafcount+s+;

void CRunLength::XScan ( imt para )

// TODO: Add your control notification handler code here
CPB oh oh RunlLength;
c Int32 flag;
CVtS2App *PApp = (CVt52App *) AfxGetApp ()
¢ UInt8 prev, next;
int diff, color, yc;
int psign, csign, nsign;
int pbin, nbkin;

// allocate the ROI Resource

oh Runlength = CPB alloc {();

¢PB bind ( oh RunLength, windowHandle([0), 1, &flag); -~

CPB set window root ( oh RunLength, XRunRect.x, XRunRect.y,
XRunRect.w+1, XRunRect:h+1, 0, 0);

ye = 0; . . .o
for ( 4mt j = 0 ; j < XRunRect.h; j += m_sample, yc++ )
{

int xc = 0;

for ( int i = 1; i < XRunRect.w ; i++) A

{
prev = CPB pixel get (oh RunLength, i-1, j);
next = CPB pixel get {(oh RunLength, i+l, j};
diff = next - prev;

if ( prev »>= thres ) pbin = Oxff;
else pbin = 0;

1f ( next »>= thres ) nbin = Oxff;
else : nbin = 0; '

if ( ( abs(diff) > m_diff ) && ( pbin t= nbin ) )

12 ( xc >= MAX_OBJECT )

{
int ret;
ret = AfxMessageBox { "X3 Edge % Z3I}r, MB OKCANCEL );
if { ret == IDCANCEL )
// delete the resource
CPB sget unbound ( oh RunlLength );
cpPB free (oh RunLength };
return; .
}
)

XEdge [yc] {xc] .edge = i;

1¢ ( diff >= 0 ) .

{
XEdge [yc) {xc++) .sign = PLUS;
color =« CDE PEN RED;

}

else

{
XEdge [yc) [xc++] .8ign = MINUS;
color = CDE PEN BLUE;

}

XEdge [yc]) [xc] .edge = -1;
// Remove the illegal Edges
int PLUS Count = 0;
for ( i = 1; i < x¢c; i++ ) -
{ . ca
psign = XEdge(yc) [i-1].sign;
csign = XEdge(yc) [i).sign;
1f (psign == MINUS)

Robotics/Control Lab.
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PLUS Count = 0;
color = CDE PEN BLUE;

}

alse

{
PLUS Count++;
color = CDE PEN RED;

if (psign == csign)

int isolate = 0;
for ( int k = XEdgelyc] [i-1).edge ;

k < XBdgelycl{i].edge ;: k++ }
{

int curr = CPB pixel get (oh RunLength, k, 3);
int next = CPB_pixel_get (oh_RunLength, k+1, j);

if ( (next - curr) > 0 )
it (csigd =as MINUS} isolate+s;
else 4f ( (next - curr) < 0 )

12 ( csign == PLUS ) isolate++;

}

else;

if (isolate == 0)

color = CDE PEN YELLOW;
) if (PLUS_Count == 1) color = CDE_PEN_RED;
else
{
if (PLUS Count > 1) color = CDE_PEN_YELLOW;
PLUS Count = 0;

else if ( (psign == PLUS) && (csign == MINUS) }
if (PLUS_Count > 1) color = CDE_PEN_YELLOW;

// draw the cross hair line (application point)
12 ( color == CDE PEN YELLOW )
XEdge{yc) (i-1) .sign = VIRTUAL;
if (vdebug) CIC draw cross ( oh Console [PApp->Frame Index),
(double} (XEdge {yc] (i-1] .edge+XRunRect.x],
(double) (j+XRunRect.y}, 3 , 0, .color };

if ( i == xc )

{
psign = XEdgelycl [i-1).s8ign;
if (psign == MINUS) color = CDE_PEN_BLUE;
slse
if (PLUS_Count == 0) color = CDE_PEN_RED;
else
{
color = CDE PEN YELLOW;
XEdge [yc] [i-1) .sign = VIRTUAL;
i (vdebug) CIC draw cross { oh Console(PApp->Frame Index],
(double) (XEdge[yc) [i-1).edge+XRunRect.x),
(double) (j+XRunRect.y), 3 , 0, color Yi
}
iat k = 0;
short sign;
foxr (i = 0; i <« xc; i++ }
{

sign = XEdge(yc) {i].sign;
if (sign != VIRTUAL)

Robotics/Control Lab.
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2910: diff = XEdge(yc) [i] :edge;

2911: XEdge [yc)] [k] .edge = diff;

2912: XEdge [yc) [k++] .8ign = eign;

2913:

2914: }

291S:

2916 XEdge[yc) {k] .edge = -1;

2917

2918

2919 // Merge the similar type Object

2920 int init, end, temp;

2921 int min, max, avg;

2922 ¢ UInt8 curr;

2923 int SKIPFLAG, xinit, xend;

2924

2925 max = 0;

2926 init = 0; end = 0; ‘

2927 yc = 0;

2928 for ( j = 0 ; J < XRunRect.h; j += m_sample, yc++ )

2929

2930 for ( dmt i = 0 ;; i++ )

2931 {

2932 if ( XEdgel{yc] [i) .edge == -1 || XEdge(yc) [i+1l) .edge == -1}
2933

2934 csign = XEdge{ycl (i) .sign;

2935 nsign = XEdge(yc} {i+1l] .sign; .

2936 if ( (csign =» MINUS} && (nsign == PLUS) )

2937

2938 temp = XEdgelycl(i+1].edge - XEdgelyc) [i} .edge;
2939 1f ( temp <= S5 && para == 1 )

2940 .

2941 i¢ (vdebug)

2942 CIC draw line { oh Console[PApp->Frame Index],
2943 {double) (XEdge([yc] (i].edge+XRunRect.x),
2944 (double) (j+XRunRect.y),

2945 (double) (XEdge(ycl [i+1l].edge+XRunRect.x),
2946 (double) (j+XRunRect.y), CDE_PEN_ORANGE );
2947 XEdge{yc] [i} .edge |= BRANCHFLAG;

2948 }

2949

2950 4f ( temp > max )

2951 {

2952 max = temp;

2953 init = XEdgelyc] [i]).edge;

2954 end = XEdge{yc) {i+1]).edge;

2955 }

2956 }

2957 }

2958 }

2959 ”

2960 it ( para }

2961 {

2962 // delete the resource

2963 CPB set unbound { oh RunLength );

2964: CPB free (oh RunLength };

2965: return;

2966 : }

2967:

2968: yc = 0;

2969: for ( j = 0 ; j < XRunRect.h; j += m_sample, .yc++ )

2970 .

2971: for ( dint i = 1 ; ; i++ )

2972: {

2973: if ( XEdgelycl[i-1).edge == -1 || XEdgelyc) [i] .edge == -1 |
2974: XEdgelyc} (i+1) .edge == -1 ) break;

2975: psign = XEdgelyc] [i-1].sign & Oxff;

2976: csign = XEdge(yc] [i] .sign & Oxff;

2977: nsign = XEdgelyc) [i+1l).sign & Oxff;

2978:

2979: it ( (psign == MINUS && csign == MINUS && nsign == PLUS) ||
2980: (psign == MINUS && csign == PLUS && nsign == PLUS) ||
2981: (psign == cBign && csign == nsign && nsign == MINUS) )
2982:

2983 temp = XEdge|[yc) {i).edge;

2984: if ( (temp >= init) && (temp <= end) )
KIMM, Robotics/Control Lab.
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2985: XEdge [yc} [i] .sign |= EDGE SKIP FLAG;
2986

2987: }

2988: }

2989:

2990: // Create Objects

2991: SKIPFLAG = 0;

2992: for ( i = 0 ; ; i++)

2993: {

2994: if (XEdge[yc] [i] .edge == -1 [[| XEdge(yc] (i+1].edge == -1 | break;
2995: . 1¢ (SKIPFLAG == 0)

2996: { csign = XEdgelycl](i].sign;

2997: xinit = XEdgel(yc) (i].edge;

2998

2999 nsign = XEdgelycl {i+l1l}.sign;

3000

3001: if (nsign & EDGE SKIP_FLAG)

3002: SKIPFLAG = 1;

3003: else SKIPFLAG = 0;

3004

3005: 12 ( csign == MINUS && nsign == PLUS)

3006 {

3007: - xend = XEdgelyc) [i+1l] .edge;

3008: 1f (xinit >= xend)

3008: temp = 0;

3010: min = 256; max = 0; avg = 0;

3011: for (imt k = init ; k <= end ; k++)

3012

3013: curr = CPB pixel get (oh Runlength, k, j);
3014: if ( min > curr ) min = curr;

3015: if ( max < curr ) max = curr;

3016: avg += curr;

3017: }

3018: .

3019: color = CDE PEN GREEN; .

3020: if (vdebug) CIC draw line ( oh Console (PApp->Frame_Index],
3021: (double) (xinit+XRunRect.x),
3022: (double) (j+XRunRect.y), (double) (xend+XRunRect.x),
3023: (double) (j+XRunRect.y), color );
3024 } -
3025: }

3026: V

3027

3028: Yyc = 0; max = 0; avg = 0; xinit = 0;

3029: for ( j = 0 ; j < XRunRect.h; j += m_sample, yc++ )
3030: {

3031: int k = 0;

3032: short sign;

3033: for ( int i = 0;; i++ )

3034 {

3035: if { XEdgelycl (i) .edge == -1) break;

3036: sign = XEdgeliyc){i}.sign;

3037: 1t ( (sign & EDGE_SKIP_FLAG) =a= 0 )

3038;: {

3039: diff = XEdgelyc)[i).edge;

3040: XEdge [yc] [k] .edge = diff;

3041: XEdge (ycl] [k] .sign = sign;

3042: if (k > ©0)

3043: {

3044: if ( (XEdgelyc)(k-1].sign & Oxff) == MINUS &&
3045: (XEdge {yc] [k] .8ign & Oxff) == PLUS )
3046: {

3047: temp = XEdgelycl] [k].edge - XEdgelyc) [k-1].edge;
3048: it ( max < temp ) '
3049: {

3050: max = temp;

3051: xinit = yc;

3052: avg = k-1;

3053: }

3054: }

3055: }

3056: . ke+;

3087: }

3058:

3059: XEdge [yc) (k) .edge = -21;

KIMM, Robotics/Control Lab.

—282—-




y ’ .ol R X
Runleangth.cpp 16-Dec-1999 13:43 Page 42(68)

3060:
3061:
3062:
3063:
3064:
3065:
3066:
3067:
3068:

KIMM,

} _ _ Ca

XEdge [xinit) [avg] .edge |= XEDGE MAXPOS;
// delete the resource

CPB set unbound ( oh RunlLength };

CPB free (oh RunLength );

}

void CRunLength::MakeLeaf {)
{
int i, j, iend, yinit, yend;
int index, ob id, xc:
int xcross[30]) (10};
int ycross|[30],icount;
int start, sindex, level;
int first, xmax, outlet;
int ymin, ymax, templ, temp2, count;
int rect;
double ratio;
LINE BRLINE[10];

CVtS2App *PApp = (CVt52App *) AfxGetApp ();

for (i = 0; i < 30; i ++ )

{
ycross (i}l = 0;
for ( 3 = 0 ; 3§ < 10 ; j++)
xcross{i] [j]) = O;
}

i = ( XRunRect.x - m xorg ) / m sample;
if ( XRunRect.x % m_sample ) i++;

iend = ( XRunRect.x + XRunRect.w ) / m sample;
xc = leafinit [leafindex] & 0x3ff;
if (i > xc )

index = i - xc;
else
{

i =» xc;

index = 0;
}

start = i;
sindex = index;

XC = i * m sample + m xorg;

xmax = 0; ymax = 0;
for ( icount = 0 ; i <= iend ; i++, index++, icount++, %¢ += m_sample)

ob id = Leaf{leafindex].ob id{index];

12 ( ob_id l= -1)

{
1f ( ob_id & NEXT_EMPTY_FLAG )

{

i++;

Xc += m sample;
ob id &= Oxff;
}
i¢ ( CANOBject (i) (ob id]).type == NORMAL ||
CANOBject [i} [ob id) .type == MAINBRANCH )
{
© yinit = CANOBject[i) [ob id].fedge;
yend = CANOBject{i}] {ob id].redge;
templ = yend - yinit;
if ( ymax < templ )
ymax = templ;
Cross Check ( icount, index, yinit, yend, xc,
&xmax, &xcross{0) [0}, &ycrossl0]));
}

Robotics/Control Lab.
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else 1if (ob_id == -1)
break;

}
}
i start;
xc = i * m sample + m xorg;
index = sindex;
level = (XRunRect.h / m sample) »> 1;
int ipos, xpos, curr_id, next_id, LEAF;
LEAF = 0;
Leaf [leafindex) .LEAF = 0;
for ( dnt k = 0 ; k < icount ; ke+ )

}
1t

if ( ycross[X] >= level )

{

LEAF = 1;
Leaflleafindex) .LEAF = 1;
break;

{(xmax)

ratio = (double) ymax / (double) xmax;

else outlet « XYNONE;

it

else 1if

( ratio »>= 1.2 )
outlet = YLARGE;
ratio <= 0.8 )

outlet = XYEQUAL;

else

it
{

outlet = XLARGE;

( LEAF )

first = 1;

level = 0; count = 0;

Page 43(68)

ymin = Oxf£f0; ymax = 0;
for ( k = 0 ; k¥ < (icount-1);

k++, index++, i++, XC += m sample )
{

curr id = Leaf({leafindex).ob id([index];
next id = Leaf({leafindex).ob id[index+1]
if ( {(curr_id & LEAVESFLAG) &&
{

count++;
if ( firsc )
{
first = 0;
count++;
Leaf [leafindex).xinit = i;
Leaf [leafindex).xend = is+1;
templ = CANOBject[i] fcurr id&Oxff)
it ( ymin > templ )
{

yYymin = templ;
Leaf [leafindex].yinit = tempil;
}
temp2 = CANOBject([i)] [curr id&oxff)
if ( ymax < temp2 )
{
ymax = temp2;
Leaf {leafindex].yend = temp2;
}
level += templ + temp2;
}
else
Leaf

[leafindex}.xend = i+1;

(next_id & LEAVESFLAG) )

.fedge;

.redge;

templ = CANOBject{i+1} (next id&Oxff).fedge;

if ( ymin > templ )

{

Robotica/Control Lab.
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ymin « templ;
Leaf {leafindex].yinit = templ;
} :
temp2 = CANOBject([i+l)} [next id&Oxff].redge;
4¢ ( ymin > temp2 )
{
ymin = temp2;
Leaf [leafindex]).yend = temp2;

}

level += templ + temp2;
ipos = i + 1;
Xpos = XC + m sample;
if ( curr_id & NEXT_EMPTY_FLAG )
{
ipos++;
xpos += m sample;

}

CIC draw line ( oh Console(PApp->Frame Index],
(double) (xc),
(double)} (CANOBject[i) [curr_id&oxff)].fedge+m_yorg),
(double) (xpos),
(double) (CANOBject{ipos] [next_id&0xff).fedge+m_yorg),

CDE PEN RED };

CIC draw line ( oh Console[PApp->Frame Index].
(double) (xc),
(double) (CANOBject{i) [curr_id&Oxff).redge+m_yorg),
(double) (xpos),
(double) (CANOBject[ipos) (next_id&Oxff].redge+m_yorg),

CDE PEN RED );

1f ( curr_id & NEXT_EMPTY_FLAG)
{
ie4;
xc += m sample;
}
}
templ = ( Leaf[leafindex].xinit +
Leaf {leafindex] .xend };
templ = (templ * m sample) >> 1;
Leaf [leafindex).xcent = templ + m xorg;
if (count)

{
temp2 = level / { count << 1 );
Leaf {leafindex].ycent = temp2 + m yorg;
CIC draw cross {( oh Console (PApp->Frame Index],
(double} (templ+m xorg), (double) (temp2+m_yorg},
5, 0, CDE PEN BLUE );
}
}
else

Leaf [leafindex] .ycent = XRunRect.y + (XRunRect.h >>1);
ret = SmallBranch ( outlet, sindex, icount, &BRLINE([O0}, 1 );

if ( ret == 0 && leafindex && outlet != XYNONE )
SearchBranch ( outlet, start, sindex, icount );

}
void CRunLength::Cross_Check (int icount’, 4imt index, int yinit, 4imnt yend,
xref,
int *xmax, int *xcross, int *ycross)
{

int yc, xinit, xend;
int csign, nsign, i;
int maxflag, temp;

Yc = 0;

yinit -= (XRunRect.y - m yorg);

yend -= (XRunRect.y - m yorg); .

for ( 4mt j = 0 ; j < XRunRect.h ; j += m_sample, yc++)

i1f ( j »= yinit && j <= yend )

Robotics/Control Lab.
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3282: {

3283: for ( i = 0 ; ; i++}

3284: {

3285: xinit = XEdge(yc] (i].edge;

3286: £f ( xinit & XEDGE_MAXPOS )

3287: {

3288: xinit &= Oxff;

3289: maxflag = 1;

3290:

3291 else

3292: maxflag = 0;

3293

3294: xend = XEdge{yc] [i+1].edge;

3295: 1f { xinit == -1 || xend == -1 } break;
3296: csign s XEdge[yc) [i}.sign;

3287: nsign = XEdge([yc) [i+1}.8ign;

3298: xinit += XRunRect.Xx;

3299: xend += XRunRect.x;

3300: if ( csign == MINUS && nsign == PLUS )
3301 {

3302: temp = (xend & O0x3ff) - (xinit & Ox3ff);
3303: 1f (temp <= S)

3304: XEdge [yc] [i] .edge |= BRANCHFLAG;
3305: if ( xinit <= xref && xref <= xend )
3306: { ’

3307: // count the cross point

3308: if ( maxflag )

3309

3310: *Xmax = temp;

3311: Leaf [leafindex).ob idlindex] }= LEAVESFLAG;
3312 . .
3313: *(ycross + icount) += 1;

3314

3315 }

3316 }

3317 }

3318 }

3319: }

3320

3321: int: CRunLength::SmallBranch ( int leaftype, int sindex, int count, LINE
*BRLINE, int order ) ’

3322

3323: int BRCHAIN(10] {10} ;

3324: int YCOOR([10], cindex, ycent, first;

3325:;: int templ, temp2, next, y¢, branch, ret;
3326

3327: yc = 0; count = 0;

3328: branch = 0; first = 1;

3329: CVtS2App *PApp = (CVE52App *) AfxGetApp ();‘
3330 )

3331: BRLINE->x0 = -1;

3332: BRLINE->y0 = -1;

3333: BRLINE->x1 = -1;

3334: BRLINE->yl = ~1;

3335:

3336: for ( imt j = 0 ; j < XRunRect.h ; j += m_sample, yc++ )
3337: {

3338: for ( dnt i = 0 ;; i++ )

3339: {

2340 next = 0;

3341: templ = XEdgelyc) [i).edge;

3342: . 1% ( templ == -1 ) break;

3343:

3344: it ( templ & BRANCHFLAG )

3345: ’

3346: if ( order == 0 && first )

3347: { .

3348: BRLINE->x0 = (((templ & Oxff) +
3349: (XEdge [yc] [i+1] .edge & Oxff) ) >> 1) + XRunRect.x;
3350: BRLINE->y0 = j + XRunRect.y;
3351: first = 0;

3352:

3353: olse if ( order == 0 && first == 0)
3354:

3355 temp2 = (((templ & Oxff) + (XEdge(yc){i+1).edge & 0xff))

KINK, Robotics/Control Lab.
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3356: >> 1)} + XRunRect.x;

3357: 4f¢ ( abs (temp2 - BRLINE->x0) <= 5)
3358:

3359: BRLINE->x1 = (short)temp2;

3360: BRLINE->yl = (short) (j + XRunRect.y});
3361: .
3362: }

3363: if ( 3 < (XRunRect.h - 5) ).

3364: { =

3365: for ( int kX = 0 ;; k++ )

3366 {

3367: templ = XEdgelyc+1} [k].edge;

3368: i ( templ ==--1 } break;

3369:

3370: if ( templ & BRANCHFLAG )

3372: next = 1;
3373: break;

3377: }

3379: if ( next )

3380: {

3381: YCOOR [branch] = j;

3382: ret = SearchChain ( wyc, i, &BRCHAIN[branch] (0}, order );
3383: 12 ( ret ) branch++;

3388: int x0, x1, yo0, yl;

3389: int cid, nid, mod, index; .

3390: int brpos, i;

3391 int min, lref, rref, cref;

3392: int.brid, color, init, NEWLEAF[10];

3394: if ( branch && Leaf [leafindex].LEAF

3395;: { : :

3396: min = 800;

3397: cref = Leaf {leafindex] .xcent;

3398: lref = Leaf [leafindex].xinit * m sample + m xorg;
3399: rref = Leaf [leafindex].xend * m sample + m Xorg;

3401 for (i = 0 ; i < branch ; i++ )

3402: {

3403: templ = BRCHAINI(i) [(0);

3404: it ( ‘templ < lref || templ > rref )

3405: - NEWLEAF[i] = 1;

3406 slse NEWLEAF{i] = 0;

3407:

3408: if ( leaftype == YLARGE )

3409: {

3410: : templ = abs( BRCHAINI[i) [0) - cref );
3411: temp2 = 1000; .

3412: } 2

3413: else

3414: {

3415: templ = abs( BRCHAIN[i} [0} - 1lref );
3416: temp2 = abs( BRCHAINI[i] [0] -. rref );
3417: } : : :

3418:

3419: if ( ( templ > temp2 ) && ( min > temp2 ) )
3420: {

3421: Leaf[leafindex] .xbrpos = BRCHAIN(i]) [0];
3422: min = temp2;

3423: brid = i;

3424: }

3425: else if ( ( templ <= temp2 } && ( min > templ ) )}
3426: { .

3427: Leaf [leafindex] .xbrpos = BRCHAIN([i] (0];
3428: min = templ;

3429: brid = i;

3430: } .

KIMM, Robotics/Comntrol Lab.
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it
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yce
for

{

}
yce
yce
it

als

for

{

}
it
{
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else;

j = 0 ; j < branch ; j++ )

( j == brid ) color = CDE PEN ORANGE;
. color = CDE_PEN_BLUE;
nt = 0;

(i =1 ;; i+e )

i1f ( BRCHAIN [§][i] == -1.) break;
it (i > 1 ) ycent += m_sample;

nt = ycent >> 1;
nt += XRunRect.y + YCOORI[j);

{ ycent >= Leaf{leafindex).ycent )
brpos = BRPOSLOW;
e brpos = BRPOSHIGH;

(i=1;; ie¢ )

X0 = BRCHAIN(F] (i];
x1 = BRCHAIN(3) [i+1);
if ( x0 == -1 || %1 =e -1) break;

y0 = YCOORI[j] + XRunRect.y + m sample * (i-1);
Yl = y0 + m sample;

it (vdebug)

CIC draw line ( oh Console{PApp->Frame Index],
(double) x0, (double)} Y0, {(double) x1,
(double) yl, color );

if ( brpos == BRPOSLOW && i == 1 )

{
Leaf [leafindex].ybrpos = yO0;
index = (x0 - m xorg)./ m sample;
init = leafinit{leafindex) & Ox3ff;
12 ( index »>= init && index <= leafend [leafindex] )
{
cindex = index - init;
mod = X0 % m sample;
cid = Leaf {leafindex].ob id[sindex+cindex]};
nid = Leaf [leafindex].ob id(sindex+cindex+1];
if (cid != -1 && nid t= -1)
{
templ = CANOBject[index) [cid&Oxff] .redge;
temp2 = CANOBject(index+1) [nid&Oxff].redge;
templ = templ + (temp2 - templ) * mod / m sample;
if ( y0 <= (templ + m_sample + m_yorg)
&& NEWLEAF [j] )
{
if ( mod > 2 )
AnotherLeaf ( index+1, nid & Oxff );
else AnotherLeaf ( index, cid & Oxff );
it (vdebug)
CIC draw line ( oh Console(PApp->Frame Index]),
(double) x0, (double) (templs+m yorg),
(double) x0, (doubls) y0, color);
}
}
}
}

{ brpos == BRPOSHIGH )

x0 = BRCHAIN[j] [i-1];

x1 = BRCHAIN({j) (i];

index = (x1 - m xorg) / m sample;

init e« leafinit{leafindex) & Ox3ff;

4t ( index »= init && index <= leafend [leafindex) )

Robotics/Control Lab.
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}

Leaf [leafindex].ybrpos = yl;

cindex = index - init;

mod = X1 & m sample;

cid = Leaf [leafindex].ob id[sindex+cindex];

nid = Leaf [leafindex]).ob id([sindex+cindex+1];

if (cid te -1 && nid != -1) T

{ ) . S

templ = CANOBject {index] [cid&Oxff].fedge;

temp2 = CANOBject[index+1l] [nid&Oxff).fedge; R

templ = templ + (temp2 - templ} * mod / m sample;

1f { y1 »=, (templ - m_sample + m_yorg) &&
NEWLEAF [j) ) .

{

42 { mod > 2 ) .
AnotherLeaf ( index+1l, nid & Oxff );
else AnotherLeaf ( index, cid & Oxff ).
1f (vdebug) ’ .
CIC draw line {( oh Console{PApp->Frame Index],
(double) x1, (double) (templ+m yorg),
(double) x1, (double) yl, color );

}

if { branch ) return 1;
alse return 0;

void CRunLength::AnothefLeaf { int index, int obid )

int next id, first, count;

int cindex, cid;

ipt Complete, eindex, templ;

CVtS2App *PApp = (CVt52App *) AfxGetApp (};

cindex = index;

cid = obid;

first = 0;

Complete = 0;

for ( ;; cindex++ )

{
next id = CANOBject([cindex) [cid].next id;
if (next_id == -1)

i¢ ( first == 1 )
eindex = cindex;
break;

}
templ = CANOBject[cindex] [cid].leaf;
i ( templ == 1 )

Complete = 1;
first = 1;
count = 0;
if ( first == 1 && templ == 0 )
{f ( CANOBject[cindex] [cid].length <
CANOBject [cindex) [next id&0xff].length &&
CANOBject [cindex]) [cid).length < 10 )

eindex = cindex;
bresk;
}
}
cid = next id & Oxff;
} :

int xc;

if ( Complete )}

KIMM, Robotics/Control Lab.
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3681:
3582:
3583
3584:
3585
3586
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{
xc = index * m sample + m Xorg;
cid = obid;
for ( cindex = index ; cindex < (eindex - 1) cindexo», X¢ += m_sample )

next id = CANOBject [cindex] [cid] .next id:
CIC draw line ( oh Console(PApp->Frame Index],
(double) {xc), (doubla) (CANOBiect[cindex][cid].fedgeom_yorg),
(double) (x¢c + m sample), .
(double) (CANOBfecc[cindex+1][qext_id&Oxff].fedge+m_yorg),
CDE PEN RED ); ) ’

CIC draw line { oh Cohsole {PApp->Frame Indexl},
(double) (xc), (doublae) (CANOBjecc[cindex](cid].redge¢m_yorg),
(double) (xc + m sample),
(double) (CANOBject[cindexol][next_id&ﬁxff].redgeom_yorg),
CDE PEN RED );
¢id = next id & Oxff;
}

} . E .
}
int CRunLength::SearchChain ( imnt yc, int i, iat *BRANCH, iat order)
int k, chain, xavg;
int xcentl, xcent2, templ, temp2;
int VALIDCHAIN, init;

xcentl = (XEdge (yc] [i+1].edgekOxff) + (XEdge [yc)[i) .edge&Oxff);
xavg = xcentl;
chain = 0;

YC++;
k = yc * m sample;

Zor ( ; k <= XRunRect.h ; k += m_sample, yc++ }
{

VALIDCHAIN = 0;
for ( 4int kkk = 0 ;; kkk++ )
{
templ = XEdgelyc]) [kkk).edge;
temp2 = XEdge[yc] [kkk+1] .edge;
if ( templ == -1 || temp2 == -1 ) break;
xcent2 = (templ & OXff) + (temp2 & Oxff);

if ( (templ & BRANCHFLAG) && {abs(xcent2-xcentl) < 10) )

{
if (chain ==« 0)

XEdge (yc-1] [i]) .edge &= ~BRANCHFLAG;
* (BRANCH+1) = (xcentl >> 1) + XRunRect.x;
chain++;
}
* (BRANCH+chain+1) = (xcent2 >> 1) + XRunRect.x;
Xavg += xcent2;
VALIDCHAIN = 1;
xcentl = xcent2;

chain++;
XEdge [yc] (kkk] .edge &= ~BRANCHFLAG;
break;
}
if ( VALIDCHAIN == 0 ) broeak;

}

*{BRANCH + chain + 1) = -1;

if {(chain)

xcentl = ((xavg / chain) >»> 1) + XRunRect.x;
*BRANCH = xcentl;
if (order)
{
init » leafinit([leafindex] & O0x3ff;
templ = ( init - 2 ) * m sample + m xorg;
temp2 = ( leafend[leafindex) + 2 ) * m sample + m xorg;
if ( xcentl < templ || xcentl > temp2 )
return 0;

}
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3654: }

3655;

3656: if (chain) retura 1; -
3657 else return 0;

3658: }

3659

3660: voild CRunLength::SearchBranch. ( int leaftype, int xindex, int sindex, int

icount )

3661: {

3662 LINE BRLINE;

3663 CACQ rect LRECT, RRECT, TRECT;

3664 CVtS52App *PApp = (CVt52App *)- AfxGetApp ();

3665 int temp, ret; - o

3666 int cid, fedge, redge;

3667

3668 switch ( leaftype )

3669 {

3670 case YLARGE:

3671 LRECT.x = XRunRect.x + 15;

3672 LRECT.y = XRunRect.y - 10;

3673 LRECT.w = XRunRect.w - 30;

3674 LRECT.h = 30;

3675 break;

3676 case XLARGE:

3677 case XYEQUAL:

3678 cid = Leaf[leafindex].ob id[sindex];

3679 if ( cid != -1

3680 {

3681 fedge = CANOBject [xindex) [cid&Oxff) .fedge;

3682 redge = CANOBject[xindex] [cid&0xff}].redge;

3683

3684 LRECT.x = xindex * m sample + wm xXorg - 10;

3685 LRECT.y = fedge + m yoxrg - 15;

3686 LRECT.w = 20;

3687 LRECT.h = redge - fedge + 30;

3688 }

3689 break;

3690 }

3691

3692 RECTSave ( &TRECT );

3693 RECTRestore ( LRECT );

3694 XScan ( 1 );

3695 ret = SmallBranch ( leaftype, sindex, icount, &BRLINE, 0°);
3696 RECTRestore { TRECT );

3697 ' .

3698 if ( vdebug )

3699 { ’ . '
3700 CIC draw rect ( oh Console[PApp->Frame Index], (double) LRECT.x,
3701 (double) LRECT.y, (double) LRECT.w, (double) LRECT:h,
3702 CDE PEN ORANGE ) ;

3703 it (ret == 0) Draw_Branch ( BRLINE );

3704 } : :

3708

3706 switceh ( leaftype )

3707

3708 case YLARGE:

3709 RRECT.x = XRunRect.x + 15;

3710 RRECT.y = XRunRect.y + XRunRect.h - 5 - 15;

3711 RRECT.w = XRunRect.w - 30;

3712 RRECT.h = 30;

3713 break;

3714 case XLARGE:

3718 case XYEQUAL:

3716 temp = icount - 1;

3717 cid = Leaf[leafindex).ob id{sindex+temp];

3718: it ( cid != -1 ) .

3719: { ' ' . :
3720: fedge = CANOBject (xindex+templ [cid&Oxff).fedge;
3721: redge = CANOBject [xindex+temp] ([cid&Oxff].redge;
3722: .
3723: RRECT.x = (xindex+temp) * m sample + m xorg - 10;
3724: RRECT.y = fedge + m yorg - 15; X
3725: RRECT.w = 20; ) :

3726: RRECT.h = redge - fedge + 30;

3727: }e : :
KIMM, Robotics/Control Lab.
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3728: break;

3729:

3730:

3731: RECTSave ( &TRECT ) ;

3732: RECTRestore ( RRECT );

3733: XScan (1 );

3734 ret = SmallBranch ( leaftype, sindex, icount, &BRLINE, 0 };
3735 RECTRestore ( TRECT };

3736

3737 it ( vdebug )}

3738: { . .
3739 CIC draw rect ( oh Console[PApp->Frame Index], {(double) RRECT.x,
3740 (double) RRECT.y, (double) RRECT.w, {double) RRECT.h,
3741 CDE PEN ORANGE );

3742 1f ( ret == 0 && Leaf[leafindex]).LEAF )

3743 Draw Branch ( BRLINE );

3744: }

3745: }

3746 .

3747: void CRunLength::RECTSave( CACQ_rect *mrect )

3748: {

3749

3750: mrect-»>x = XRunRect.x;

3751: mrect->y = XRunRect.y;

3752 mrect->w = XRunRect.w;

3753 mrect->h = XRunRect.h;

3754: }

3755:

3756: void CRunlLength::RECTRestore ( CACQ_rect mrect }

3757: {

3758: XRunRect.x = mrect.x;

3759: XRunRect.y = mrect.y:

3760: XRunRect.w = mrect.w;

3761: XRunRect.h = mrect.h;

3762: )

3763:

3764: void CRunLength::MainBranch ()

3765:

3766: int next id, xc, y0 cent, yl_cent;

3767: int i, j, first, ret;

3768: CVtS52App *PApp = (CVtS2App *) AfxGetApp ();

3769:

3770: xc = 0;

3771: first = 1;

3772: for {( i = 0 ; i < {xcount-1) ; i++, xc += m_sample }

3773: {

3774 if ( first == 1)

377s

3776 for ( j = 0 ; j < OBCount(i] ; j++)

3777: {

3778 next id = CANOBject([i) [j) .next id;

3779 if ( CANOBject([i) {j).type == NORMAL && next_id != -1 )
3780: {

3781 first = 0;

3782 break;

3783 }

3784 }

3785: }

3786

3787 if ( first == 0 }

3788: {

3789 next id = CANOBject (il [j].next id; .
3790 if ( CANOBject (i) [j].type == NORMAL && next_id != -1 )
3791: {

3792 next id &= Oxff;

3793 CANOBject [i] [j) .type = MAINBRANCH;

3794 y0 cent = ( CANOBject[i]l [j].fedge + CANOBject({i] [j].redge ) >> 1;
3795 yl cent = ( CANOBject[i+1] [next id]}.fedge +

3796: CANOBject [i+1] [next id}.redge ) >> 1;
3797:

3798; j = next id;

3799: it (vdebug)

3800: CIC draw line { oh Console[PApp->Frame Index}, {(double)

{xc+m xorg),

3801: (double) (y0_cent+m_yorg), (double) (xc+m_xorg+m_sample),
KIMK, Robotics/Coatrol Lab.
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}

(double) (yl_cent+m_yorg), CDE_PEN_ORANGE );
else if { next_id == -1 ) ' . )

CANOBject [i) [j).type = MAINBRANCH;
ret = Next Search ( &i, &j ):

if { ret == 0 ) break;

i--3

Xc = i * m sample;

int CRunLength:;Next_Search ( imt *i, 4int *j )

int y0 cent, yl cent, k;
int diff, min, minpos, next_id;

Y0 cent = CANOBject(*il (*j].fedge + CANOBject([+*i]{*jl.redge;
*i +a 1;
min = 1000;

for ( ; *i < (xcount-1) ; *i += 1 )

{

for ( k = 0 ; k <« OBCount {*i] ; k++ )

next id = CANOBject(*i) (k] .next id; R

4f { CANOBject[*i) (k] .type == NORMAL && next_id t= -1 &&
CANOBject [*i] [k) .prev id == -1 )

{

yl cent = CANOBject(*i) [k].fedge +
CANOBject [*i] (k] .redge;

diff = abs (yl cent - yO0 cent);

i1f ( ( min > diff ) && {( diff <= 40 ) )

{
if ( CheckLeaf ( *i, k ) == 0 )
{
min = diff;
minpos = k;
}
}
}
}
it ( min = 1000 )
{
*j = minpos;
return 1;
}

}

retura 0;

int CRunLength::CheckLeaf ( int i, imt ob_id )

{

}

int init, cid;

for ( imt k = 0 ; k < rcount ; k++)
{
init = leafinict([k]; .
4f ( (init & OXx3ff) == i && ( init & LEAFINITFLAG ) )}
{
cid = Leaf(k).ob id[0] & Oxff;
if ( ob id == cid )
retura 1;

}

return 0;

void CRunLength::Draw_Branch ( LINE BRLINE )

Robotics/Control Lab.
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(xbrcent),

{
int index, ycent, temp, mod;
int xbrcent, ybrcent, ybrnext, nid;
int diff;
CVEt52App *PApp = (CVtS2App *) AfxGetApp ()
if’ ( BRLINE.x0 == -1 && BRLINE.x1 == -1) return;
else if ( BRLINE.X0 I= -1 && BRLINE.X1 != -1)
{
temp = (BRLINE.xX0 + BRLINE.x1l) »>> 1;
ycent = (BRLINE.y0 + BRLINE.yl) >> 1;
}
else if ( BRLINE.xX0 != -1)
temp = BRLINE.x0O;
ycent = BRLINE.yO;
xbrcent = temp;
ybrcent = 0;
index = ( temp - m xorg ) / m sample;
mod = ( temp - m xorg ) ¥ m sample;
for ( int j = 0 ; j < OBCountlindex] ; j++ )
{.

if ( CANOBject(index] [j).type == MAINBRANCH )

{
nid = CANCBject[index) [j]).next id;
if {( nid != -1 )

{ .
nid &= Oxff;
ybrcent = CANOBject[indexl]{j}.fedge +
CANOBject [index]) [j) .redge;
Ybrnext = CANOBject [index+1] [nid}.fedge +
CANOBject [index+1] [nid] .redge;
diff = ybrnext - ybrcent;
ybrcent ss= 1;
ybrcent += { (diff * mod / m sample) »>> 1 );
}
}
}
it ( ybrcent == 0 )}
ybrcent = CALBRCenter { index, mod );
if ( vdebug )

CIC draw line ( oh Console[PApp->Frame Index], (double)
(double) (ycent), {double) (xbrcent),
(double) (ybrcent+m_yorg), CDE_PEN_ORANGE ) ;

)
int CRunLength::CALBRCenter ( int index, int mod )
int i1,y1;
int i2,y2;
iat temp;
int ycent, diff;
i2 = index + 1;
y2 = 0;
for ( ; i2 < xcount ; i2++ ) '
{

for ( int j = 0 ; j < OBCount([i2] ; F++ )

if ( CANOBject([i2] (j).type == MAINBRANCH )}

{
Y2 = CANOBject{i2) {j].fedge + CANOBject[i2] [j}.redge;
break;

1f (y2) break:

il = index - 1;

for ( ; i1 > 0 ; i1--)

{

Robotics/Control Lab.
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3952: for ( 4mt j = 0 ; j < OBCount[il] ; j++ )

3953: 12 ( CANOBject[il]) [j).type == MAINBRANCH )

3954 {

3955: yl = CANOBject(il) (j].fedge + CANOBject[il] [j].redge;
3956 break;

3957 }

3958 if (yl) break;

3959

3960

3961 diff = y2 - yi;

3962 ycent = yl >> 1;

3963 temp = (i2 - index) * m sample + mod;

3964 temp = temp * diff / ((i2 - i1) * m. sample);

3965 ycent += {temp >> 1);

3966

3967 return ycent;

3968: }

3969

3970: void CRunLength::FindCrossPoint ()

3971

3972 int i, j, k, xc, yec:

3973 int nid, pid, jcount, kcount;

3974 CVES2App *PApp = (CVtS52App *} AfxGethApp ():

3878

3976 for (i = 0, xc = m_xorg ; i < Xcount ; i++, x¢ += m_sample
3977 {

3978 for ( j = 0 ; 3 < OBCount [i] ; J++ )

3979 {

3980 nid = CANOBject (i) [j).next id;

3981 pid = CANOBject [il[j].prev id;

39882

3983 if ( nid != -1 || pid t= -1 )

3984

3985 for ( k = 0 ; k < OBCount [i]) ; k++ )

3986 {

3987 12 (J 1= k)

3988 {

3989

3990 if {( nid == CANOBject([i] [k].next_id )

3991 {

3992 jeount = CANOBject (i} {j).count;

3993 kcount = CANOBjectlil] [k].count;

3994 if { jcount >= 1 && kcount >= 1

3995 { .

3996 - CANOBject[i+1] [nid] .cross = OBCROSS;
3997 if ( jcount < 10 |} kcount < 10-)
3998 FindBranches ( i,-3, -k, 0 );

3999 if (vdebug)

4000 { P .
4001 yc = ( CANOBject{i+l] [nid].fedge +
4002 CANOBject {i+1] [nid}.redge ) >> 1;
4003 CIC draw cross { oh Console[PApp->Frame
4004 (double) (xc+m sample),

4005 (double) (yc+m yorg), S5, 0 ,
4006 CDE PEN ORANGE );

4007 )

4008 }

4009 }

4010

4011 12 ( pid == CANOBject{i) [k].prev_id )

4012 {

4013 . jcount = CANOBject([il [j).count;

4014 kcount = CANOBject{i]-[k}.count;

4015 it ( jcount »>= 1 && kcount >= 1 7}

4016: . e

4017: CANOBject [i-1]) [pid] .cross = OBCROSS;
4018 : 42 ( jcount < 10.]] kcount < 10 )
4019: FindBranches ( i, .j, k, 1 );

4020: 1f (vdebug) BN .

4021

4022: yc = ( CANOBject([i-1] [pid].fedge +
4023: CANOBject [i-1] [pid] .redge )} »>> 1;
4024 CIC draw cross ( oh Conscle[PApp->Frame
4025 (double)} (xc-m sample)

4026: (double) (yc+m_yorg), 5, 0,
KIMM, Robotics/Control Lab.
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4027:
4028:
4029;
4030:
4031;
4032
4033:
4034

-
o
'S
[N

-
o
>
w

40%0:
4091:
4092:
4093
4094:
4095:
4096:
4097:
4098;:
4099:
4100:

4101

KIKN,

. CDE PEN ORANGE );

void CRunLength::FindBranches ( int i, imt j, imt k, int type )

{

}

int cid, pid, xc, jcount, kcount;

int index, cfedge, credge, pfedge, predge;
iat cross;

CVtS52App *PApp = (CVtS2App *) AfxGetApp ();

index = i;
jcount = CANOBject [index] [j].count;
kcount = CANOBject [index) (k).count;

it ( type )
{
}
else
{
if ( jcount > kcount )}
{
cid = k;
pid = CANOBject {index] [k]).prev id;
11..
{

cid = j;
pid = CANOBject [index] [j).prev id;

XCc = index * m sample + m xorg;
for ( ; index > 1 ; index--, Xc -= m_sample )
{ .
CANOBject [index][cid].type = LEAFNODE;
cross = CANOBject ([index]{cid].cross;
if ( cross == OBCHILD || cross == OBPARENT )
CANOBject [index] [cid].cross += OBCHECK;
//ClearCrossOBject ( index );

if ( pid == -1 ) break;

cfedge = CANOBject [(index] [cid}.fedge;
credge = CANOBject [index]jcjd].redge;

pfedge = CANOBject [index-1] [pid].fedge;
predge = CANOBject [index-1}] [pid].redge;

cid = pid;
pid = CANOBject [index-1]} {pid).prev id;

it ( vdebug }

CIC draw line ( oh Console{PApp->Frame Index],
(double) xc, (double) ( cfedge+m_yorg ),
(double) ( xc-m sample },

(double) ( pfedge+m yorg )}, CDE PEN RED );
CIC draw line ( oh Console{PApp->Frame Index],
(double) xc, (double) ( credge+m_yorg ),

(double) ( xc-m sample ),
(double) ( predge+m_yorg ), CDE_PEN_RED };

void CRunlength::ClearCrossOBject { iat index )

Robotics/Control Lab.
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4102: |

4103 int j, cross;

4104

4105 for { j = 0 ; j < OBCount [index] ;. j++ )

4106 {

4107 cross = CANOBject [index] [j].cross;

4108 if ( cross == OBPARENT || cross == OBCHILD )
4109 CANOBject [index) {j].cross += OBCHECK;

4110 } .

4111: )

4112

4113: void CRunlength::FindRelinkPoint ()

4114 {

4115 int i, j, pid, cid, nid;

4116 int diff, min, minid, ret;

4117 int cavg, pavg, fedge, redge;

4118 iat xc, yc, pfedge, predge;

4119 int crossindex, crossid, CROSSUPDATE;

4120 CVtS2App *PApp = (CVtS52App *) AfxGetApp ():

4121

4122 i e« relinkindex;

4123 cid = relinkid;

4124 pid = CANOBject (i) [relinkid].prev id;

4125 CROSSUPDATE = 0;

4126 for ( ; i » 0 ; i-- )

4127 { -

4128 if ( caNOBject [i]) [cid].cross == OBCROSS )

4129

4130 crossindex = i;

4131 crossid = cid;

4132 CROSSUPDATE = 1;

4133 }

4134 if ( ( pid ==--1 ) && CROSSUPDATE )

4135 {

4136 fedge = CANOBject [i] [cid].fedge;

4137 redge = CANOBject [i) [cidl.redge;

4138 cavg = fedge + redge;

4139 min = 1000;

4140 for ( j = 0 ; j < OBCount[i-1] ; j++ )

4141

4142 pfedge = CANOBject ({i-1](j].fedge;

4143 predge = CANOBject [i-1)[j].redge;

4144 pavg = pfedge + predge; .

4145 diff = abs ( pavg - cavg );

4146 if {( min > diff

4147 {

4148 min = Qiff;

4149 minid = j;

4150

4151 }

4152

4153 pfedge = CANOBject [i-1) [minid].fedge;

4154 predge = CANOBject [i-1){minid].redge;

4155

4156 it { { pfedge <= fedge && predge »= fedge ) ||
4157 { pfedge <= redge &k predge >= redge ) ||
4158 ( pfedge <= fedge && predge >= redge ) )
4159 {

4160 CANOBject [i-1] [minid).cross = OBCROSS;
4161 CANOBject [i-1]) [minid] .next id = cid;

4162 CANOBject [i) [cid) .prev id = minid;

4163 it ( vdebug )

4164 {

4165 xc = (i - 1) * m sample + m xorg;

4166 yc = (( pfedge + predge ) >> 1) + m yorg;
4167 CIC draw cross ( oh Console [PApp->Frame Index] .,
4168 {double} xc, {(double) yc, 5, O, CDE PEN ORANGE
4169 CIC draw line ( oh Console{PApp->Frame Index],
4170 {double) xc, (double} yc, (double} ( xc+m sample ), .
4171 (double) ( (cavg>>1)+m_yorg ), CDE_PEN_ORANGE );
4172 }

4173 nid = cid;

4174 for ( j = i ; j < crossindex ; j++ )

4175: {

4176: CANOBject (j} [nid).type = NORMAL;
KINX, Robotics/Control Lab.
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4177: nid = CANOBject {j) (nid].next id;

4178: }

4179: }

4180: else

4181: {

4182: if ( CROSSUPDATE && abs‘ ( crossindex - i ) <-20')
4183: { .

4184: CROSSUPDATE = 0;

4185: ret = NextSearch ( crossindex-1, crossid, cid );
4186: it ( ret != -1 )

4187: {

4188: i = crossindex-1;

4189: pid = ret;

4190: } )

4191: else

4192: break;

4194: }

4195: }

4196: cid = pid;

4197;: pid = CANOBject {i-1]{pid].prev id;
4200: }

4202: int CRunlLength::NextSearch ( int index, 4int crossid, 4int cid )

4204 int i;

4205

4206 fer ( i = 0 ; i < OBCount[index]) ; i++ )
4207: {

4208 it (i t= cid )

4209: if ( CANOBject [index] [i].next_id == crossid )
4210: return i;

4211: }

4212: return -1;

4213:

4214: void CRunLength::FindIslandLeaf ()

4215:

4216: int i, j;

4217: int type, count, next_id;

4218 '

4219: for ( i = 0 ; i < xcount ; i++ )

4220: {

4221: for ( j = 0 ; j < OBCount[i] ; J++ )
4222;: {

4223 next id = CANOBject [i]} [j].next id;
4224: it ( next_id == -1 )

4225: {

4226: type = CANOBject ({i] {jl.type;
4227: count = CANOBject [i} (j}.count;
4228

4229: if ( ( type == NORMAL || type == LEAFNODE ) &&
4230: count < 10 && count >= 1 )
4231: LinkIslandLeaf ( i, j };

4232 } : :

4233 } :
4234 )

4235: )

4236 . . .
4237: void CRunLength::LinkIslandLeaf ( imt i, imt j )
4238: {

4239: int index, iid, cid, eid;

4240: int mindex, mid, max, temp, Cross;.

4241: iat iindex, eindex, 'pid, ret, tempid;

4242 int imin, mmin, emin, xnewmin, newid;

4243 CVt52App *PApp = (CVt52App *) AfxGetapp ();
4244 :

4245: index.= i;

4246; cid = 3j;

4247: eindex = i;

4248: eid = j;

4249:

4250: max = 0;

4251: cross = 0;

KIMM, Robotics/Control Lab.
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4252: mindex = -1;
4253: tor ( ; index > 0 ; -index--")
4254: {
4255 temp = CANOBject [index] [cid].length;
4256 ; cross += CANOBject {index] [cidl.cross;
4257 if ( temp > max )
4258; {
4259 max = temp;
4260: mindex .= index; o
4261: mid = cid;
4262 ¥
4263
4264 pid = CANOBject [index]) [cid]).prev id;
4265 . -
4266 if ( pid == -1 )
4267 {
4268 iindex = index;
4269 iid = cid;
4270 break;
4271 3
4272
4273 cid = pid;
4274 }
4278
4276 i1f (index == 0)
4277 {
4278 iindex = index;
4279 iid = cid;
4280 }
4281
4282 ret = -1; *
4283 mmin = 500;
4284 if (mindex != -1)
4285 ret = NearObject ( mindex, mid, cross, &mmin, &xnewmin, &newid, 0 );
4286 ret = NearObject.{ iindex, iid, cross, &imin,  &xnewmin, &newid, 0 );
4287 ret = NearObject ( eindex, eid, cross, &emin, &xnewmin, &newid, 0 );
4288
4289 ret = 1; . .
4290 1f ( imin >= mmin && emin >= mmin && mmin <= 4 )
4291 { - .
4292 ret = NearObject ( mindex, mid, cross, &mmin, &xnewmin, &newid, 1 );
4293 if ( ret == 0
4294 {
4295 mindex = xnewmin;
4296 mid = newid;
4297 MaskLeaf ( iindex, iid, eindex, -eid }); o
4298 ret = NearObject ( mindex, mid, cross, &mmin, &xnewmin, &newid, 1 );
4299 FreeMask ( iindex, iid, eindex, eid ); . ’
4300 } . : '
4301
4302 else if { mmin >= imin && emin > imin && imin <=4 )
4303
4304 ret = NearObject ( iindex, iid, cross, &imin, &xnewmin, &newid, 1 );
4305 it ( ret == 0 )
4306 {
4307 temp = xnewmin;
4308 tempid = newid; .
4309 MaskLeaf ( iindex, iid, eindex, eid );
4310 ret = NearObject ( temp, tempid, cross, &imin, &xnewmin, &newid,
4311 FreeMask ( iindex, iid, eindex, eid };
4312 }
4313
4314 else if ( mmin >= emin && imin > emin && emin <= 4)
4315 Ct !
4316 ret = NearObject ( eindex, eid, cross, &emin, &xnewmin, &newid, 1 );
4317 it ( ret == 0 ) - -
4318 {
4319 temp = xnewmin;
4320 tempid = newid; ‘
4321 MasklLeaf { iindex, iid, eindex, eid );
4322 ret = NearObject ( eindex, eid, cross, &emin, &xnewmin, &newid, 1
4323 FreeMask ( iindex, iid, eindex, eid };
4324 }
4325 }
4326 else
KIMM, Robotics/Control Lab.
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4327:
4328:
4329:
4330:
4331:
4332:
4333:
4334
4335:
4336:
4337:
4338:
4339:
4340:
4341:
4342;
4343
4344:
4345;
4346:
4347:
4348:
4349:
4350:
4351:
4352:
4353:
4354:
4355:
4356:
4357:
4358:
4359:
4360:
4361:
4362:
4363:
4364:
4365:
4366:
4367:

4378:
4379;
4380;
4381:
4382:
4383:
4384:
4385:
4386:
4387:
4388:
4389:
4350:
4391:
4352
4393
4394:
4395:
4396:
4397
4398:
4399:
4400:
4401:

KIMM,

{
LastDecideLeaf
ret = 0;

it ( ret )

DrawLeaf ( iin

veid CRunLength::Mas

int i, cid;
cid « {iid;
for ( i = init ;

if ( cid == -1
CANOBject (i] (¢
cid = CANOBjec

}

}

void CRunLength: :Fre
int i, cid;
cid = iid;

for ( i = init ;

if ( cid == -1

CANOBject [i] [c
cid = CANOBjec

}

int CRunlLength::Near

{

int i, j, diff1,
int min, minpos,
int fedge, redge;
CVLS2App *PApp =
fedge = CANOBject
redge « CANOBject
pid = CANOBject
nid = CANOBject
min = 100060;
for ( i = mindex-
{
for ( j = 0 ;
if ( CANOBj
(CANOBjJ
if ( (i
{
templ
temp2
diffi
diff2
if (
{
it
el
mi
mi
}
}
}
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( iindex, iid, mindex, mid, eindex,

dex, iid, eindex, eid, CDE PEN RED );

kLeaf ( int init, 4iat iid,

i <= end ; i+«
) break;
id] .type |= LEAVESMASK;

t[i) (cid] .next id;

eMask ( int init, imt iid, 4imt end,

i <= end ; i++ )

) break;
id] .type &= Oxff;
t[i]) [cid) .next id;

Object (
int *xminindex,

int mindex,
int

int mid,
*minid,

diff2, pid, nid;
minindex, templ, temp2;

{CVLS2App *) AfxGetApp ()

[mindex] {mid]}
{mindex]) [mid)
[mindex} [mid)
[mindex) {mid]

.fedge;
.redge;
.prev ig;
.next id;

1 ; 1 < (mindex+2) ; i++ )

j < OBCount [i] ; j++ )
ect
ect

[i) {j) .type 1= REFINE &&
[i) [j) .type & LEAVESMASK)

30 i
&& nid 1= j

== 0 )

(=

mindex && mid
i {mindex+1)

) )

= CANOBject [i]l[j).fedge;
= CANOBject [il [j].redge;

= abs (fedge - temp2);
= abs (redge - templ);

min > abs (diffl) {| min > abs (diff2)
( diffl > diff2 ) min » diff2;

se min = diffl;

npos = j;

nindex = i;

eid

int cross,

int type )

(mindex-1}

)

)

int end, int eid )

int eid )

int

&& pid

*diff,

fm
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4402: if ( type == 0 )

4403:

4404: *diff = min;

4405: return 1;

4406:

4407 if ( min <= ¢ )

4408

4409 if ( cross == 0

4410

4411 pid = CANOBject [minindex] [minpos).prev id;

4412 nid = CANOBject [minindex] [minpos].next id;

4413 1f ( ( pid !s -1 && nid == -1 ) || :

4414 ( pid == -1 && nid t= -1} )

4415 AddCrossPoint ( minindex, minpos, mindex);
4416 else if ( pid t= -1 && nid t= -1 )

4417 CANOBject [minindex] [minpos].cross = OBCROSS;
4418 . . .
4419 templ = CANOBject{minindex} (minpos] .fedge +

4420 CANOBject [minindex]) (minpos} .redge;

4421 temp2 = CANOBject [mindex] {mid).fedge +

4422 CANOBject (mindex] [mid] .redge;

4423 i = minindex * m sample + m xorg;

4424 j = mindex * m sample + m xorg;

4425 if ( vdebug )

4426

4427 it ( pid != -1 && nid != -1:)

4428 CIC draw cross ( oh Console [PApp->Frame Index],
4429 (double) i, (double) ( (templs>1) + m_yorg ),
4430 S, 0, CDE PEN BLUE );

4431 CIC draw line ( oh Console [PApp->Frame Index], <
4432 (double) i, (double) ( ( templ >> 1 )} + m yorg ),
4433 (double) j, (double} ( ( temp2 >> 1 ) + m_yorg ),
4434 CDE PEN RED );

4435 .

4436 }

4437 it ( pid == -1 && nid == -1 )

4438 {

4439 *xminindex = minindex;

4440 *minid = minpos;

4441 return 0;

4442: }

4443: }

4444: return 1;

4445: }

4446 else

4447: returpn -1;

4448: )

4449:

4450: void CRunLength::DrawLeaf ( int iindex, imt iid, int eindex, imt eid, imt colo

r ) :

a4s51: {

4452: int xc, cid, nid;

4453: int cross, index;

4454 int cfedge, credge;

4455: int nfedge, nredge;

4456: CVtS2App *PApp = (CVtS2App *) AfxGetApp ()

4457:

4458: Xc = iindex * m sample + m xorg;

4459: cid = iid;

4460: for ( index = iindex ; index < eindex ; index++, Xc += m_sample )
4461: {

4462: CANOBject [index] [cid].type = LEAFNODE;

4463 : cross = CANOBject [index]) (cid].cross;

4464: if ( cross == OBCHILD || cross == OBPARENT )

4465: CANOBject [index] [cid}.cross += OBCHECK;

4466 // ClearCrossOBject ( index ):

4467: nid = CANOBject [index] {cid] .next id;

4468: i1f ( nid == -1 ) break;

4469:

4470 cfedge = CANOBject [index) [cid].fedge;

4471 credge = CANOBject [index] (cid).redge;

4472:

4473: nfedge = CANOBject [index+1] [nid].fedge;

4474: nredge = CANOBject (index+1) (nid].redge;

4475:
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int mid,

4476 ; cid = nid;

4477:

4478; 12 ( vdebug )

4479 {

4480: CIC draw line ( oh Console [PApp->Frame Index],
4481: (double) xc, (double) ( cfedge+m_yorg ),
4482: {double) ( xc+m sample ),

44083; (double) ( nfedge+m yorg ), color );

4484: CIC draw line { oh Console[PApp->Frame Index],
4485: (double} xc, {(double) ( credge+m_yorg ),
4486: {(double) ( xc+m sample ),

4487: (double) ( nredge+m_yorg ), color );

4488 }

4489: }

4490: } R
4491:

4492: void CRunLength::LastDecideLeaf ( imt jindex, 4imt iid, imt mindex,
4493: int eindex, iat eid )

4494: |
" 4495; int i, sum, cid, length, type;

4496: int gravg, ret;

4497:

4498: sum = 0;

4499: cid = iid;

4500: length = 0;

4501 : for ( i = iindex ; i <= eindex ; i++ )

4502: {

4503 : i ( cid == -1 ) return;

4504 ;

4505 type = CANOBject [i) [cid].type;

4506 if ( type != REFINE }

4507 { .

4508 sum += CANOBject [(i] [cid].grsum;

45089 length += CANOBject [i]) [cid].length;

4510

4511 cid = CANOBject [i]) [cid]}.next id;

4512 }

4513

4514 i1f (length == 0) return;

4515 gravg = sum / length;

4516

4517 12 { gravg <= ( minedge + 8 ) )

4518 {

4519 ret = LeafConnection ( iindex, iid, eindex, eid );
4520 it ( ret == -1 )

4521 NearConnect { iindex, iid, eindex, eid };

4522 }

4523: }

4524 . .

4525: int CRunLength::LeafConnection (imt init, 4int iid, int end, int eid )
4526: {

4527 int i, j, pid, nid;

4528: int fedge, redge, pfedge, predge;

4529: int nfedge, nredge;

4530: inot templ, temp2;

4531: CVt52App *PApp = (CVt52App *) AfxGetApp ():

4532;

4533

4534: fedge = CANOBject [init] (iid]}.fedge;

4535 redge = CANOBject {init) {iid)].redge;

4536

4537: i = init - 1; ]

4538: tor ( § = 0 ; j < OBCount [i] ; j++ )

4539 )

4540; if ( CANOBject [i).[j}.type != REFINE )

4541:

4542 ; pfedge = CANOBject [i) (j].fedge;

4543 predge = CANOBject (i) [j].redge;

4544: .

4545 12 ( ( pfedge >= fedge && pfedge <= redge && predge >= redge )} ||
4546 { predge >= fedge && predge <= redge && pfedge <= fedge) )
4547: {

4548: pid = CANOBject [il (j].prev id;

4549;: nid = CANOBject [i)[j).next id;

4550 if ( pid == -1 || nid == -1 )
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4551:

XINNM,

AddCrossPoint ( i, j, 1+1 };
alse
CANOBject [i])[j).cross = OBCROSS;

it ( vdebug )}

templ = i * m sample + m xo0rg; R
temp2 = ({ pfedge + predge ) »>> 1) + m yorg;
i1f ( pid != -1 && nid != -1 ) . . .
CIC draw cross ( oh Console [PApp->Frame Index],
(double) templ, (double) temp2,
5, 0, CDE PEN BLUE );
CIC draw line { oh Console [PApp->Frame Index],

(double) templ, (double) temp2, {double) (templ+m_sample), .
(double) ( ({fedge+redge) >> 1 ) + m_yorg },
CDE PEN RED ); . .

}

DrawLeaf ( init, iid, end, eid, CDE PEN BLUE );

returno 1;

}

fedge = CANOBject ({end]} (eid).fedge;
redge = CANOBject {end] (eid].redge; .
i = end + 1;
for ( j = 0 ; j < OBCount [i] ; JF++ }
{ .
i¢ { CANOBject li)[j}.type != REFINE )
{
nfedge = CANOBject [i] (j].fedge;
nredge = CANOBject [i] [j]).redge;

if ( ( nfedge >= fedge && nfedge <= redge && nredge >= redge )

( nredge >= fedge && nredge <= redge && nfedge <=.fedge)
{ .
pid = CANOBject {i}{j].prev id;
nid = CANOBject (il (j].next id;
if ( pid == -1 || nid == -1 )

AddCrossPoint { i, j, i-1 );
else .
CANOBject [i}{j).cross '= OBCROSS;

i¢ ( vdebug )} T . N
{ : .
templ = i * m sample + m xorg; . .
temp2 = (( nfedge + nredge ) »> 1) + m yorg;
i2 ( pid != -1 && nid != -1 )
CIC draw cross {( oh Console [PApp->Frame Index],
{double) temptl, (double) temp2,
5, 0, CDE PEN BLUE ); S
CI1C draw line { oh Console [PApp->Frame Index]),

{(double) templ, (double) temp2, {(double)} (templ-m_sample),

{(double) ( ({fedge+redge) >> 1 ) + m_yorg ),
CDE PEN RED ); .
} . .
DrawLeaf ( init, iid, end, eid, CDE PEN BLUE );
return 1;

}

return -1;

}

void CRunLength::NearConnect { iat init, int iid, int end, int eid )
{

int i, j, idi, idz;

int templ, temp2, fedge, redge;

int mpid, mcid, mnid;

int nidl, nid2;

int diff1l, diff2, diff3;

int count, max, min, ipos, epos, minpos, minid;

CVtS2App *PApp = (CVtS2App *) AfxGetApp ();
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4626
4627:
4628:
4629:
4630:
4631:
4632:
4633:
4634
4635:
4636:
4637:
4638:
4639:
4640:
4641:
4642:
4643 :
4644:
4645:
4646:
4647:
4648:
4649:
4650:
4651:
4652
4653:
4654:
4655:
4656:
4657:
4658 :
4659:
4660:
4661 :
4662:
4663 :
4664 :
4665:
4666 :
4667:
4668:
4669:
4670:
4671:
4672:
4673 :
4674:
4675
4676 :
4677:
4678:
4679:
4680:
4681:
4682:
4683:
4684
45685
4686:
4687:
4688:
4689:
4690:
4691:
4692:
4693:
4694 :
4695:;
4696:
4697:
4698:
4699:
4700:
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max = 0;
ipos = -1;
for ( j = 0 ;

j < OBCount

16-Dec-1999 13:43 Page 631(68)

[init) ; j++ )

count = CANOBject f[init][j}.count;

if ( count > max

{

max = count;
ipos = j;

}

max = 0;
epos = -1;-
gor (j = 0 ;

{

3 < OBCount

}

[end] ; j++ )

count = CANOBject (end]{jl].count;

iz (
{

count > max

max = count;
epos = 3;

)

}

// main branch id idl, leaf id id2
idi = ipos;

id2 = iid;

mcid = NearId ( init, ipos, iid );

12 ( mcid != ipos }

{

mpid = CANOBject

if ( mpid == -1 )
}
slse

mpid = CANOBject
nidl = CANOBject
nid2 = CANOBject
it ( nidl !=

min = 10000;
for ( i = init ;

it ( idl == -1

fedge = CANOBject

i <= end ;

finit) (meid) .prev id;
mpid = CANOBject [init] [mcid].prev_id;

{init]) [mcid] .prev id;

[init} [ipos) .next id;
[init) [iid] .next id;
-1 && nid2
mnid = NearId ( init+l,

ls

-1 )

nidl, nid2 );

i+ )

id2 -1 ) break;
[i]1 {id2) . fedge;

redge = CANOBject (i) [id2].redge;

if ( id1 > id2 )
{
diffl = abs (CANOBject [i-1) [mpid).fedge - redge):
diff2 = abs (CANOBject [i]{mcid}.fedge - redge);
diff3 = abs (CANOBject [(i+1) (mnid).fedge - redge);
else
diffl = abs (fedge - CANOBject (i-1] (mpid].redge};
diff2 = abs (fedge - CANOBject {i) [mcid).redge);
diff3l = abs (fedge - CANOBject [i+1] [mnid].redge);
} .
if {( min > diff1l )
{
min = diffl;
minpos = i-1;
minid = mpid;
}
if ( min > diff2 )
{
min = diff2;
minpos = i;
minid = mcid;
}
if ( min > dAiff3 )
{ 2

min « dif£3;
minpos = i+1;

Robotics/Control Lab.
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4701:
4702:
4703:
4704
4705
4706
4707:
4708:

4754
4755:
4756
4757:
4758:
4759:
4760:
4761:
4762:
4763 :
4764:
4765:
4766:
4767
4768:
4769:
4770:
4771
4772:
4773 :
4774 :
4775:

KIMM,

minid = mnid;

]

idl = nidl;
id2 = nid2;
mpid = mcid;
mcid = mnid;

if ( i s= ( end -1} )
mnid = CANOBject [i+1l])[id1l]).next id;
else if ( i < ( end - 1) )

{
nidl = CANOBject [i+1] [id1l] .next id;
nid2 = CANOBject [i+1){id2).next id;
12 ( nidl != -1 && nid2 != -1
mnid = NearId ( i+1, nidl, nid2 };
}

}

if ( min > 15 )} return;
mpid = CANOBject [minpos} [minid].prev id;
mnid = CANOBject [minpos] [minid].next id;
i¢ ( mpid == -1 && mnid != -1 )
AddCrossPoint ( minpos, minid, minpos-1 );
else it ( mpid != -1 && mnid == -1 }
AddCrossPoint ( minpos, minid, minpos+l );
elge if ( mpid != -1 €& mnid != -1 )

CANOBject {[minpos] (minid] .cross = OBCROSS;
if ( vdebug )

int fedge, redge; :

fedge = CANOBject [minpos)[minid].fedge;

redge = CANOBject [minpos) [minid].redge;

templ = minpos * m sample + m Xorg; .

temp2 = (( fedge + redge ) >> 1) + m yorg;

CIC draw cross ( oh Console (PApp->Frame Index]),
{(double) templ, (double) temp2,
5, 0, CDE PEN BLUE );

if ( minpos == ( init -1 } || minpos == ( end + 1 ) }

i1f ( minpos == (init - 1) }
fedge = CANOBject [init]{iid].fedge;

redge = CANOBject [init] [iid].redge;
i = templ + m sample; E

}

alse

{
fedge = CANOBject {end) {eid].fedge;
redge = CANOBject [end) [eid].redge;
i = templ - m sample;

}

CIC draw line ( oh Console [PApp->Frame Index],
(double) templ, (double) temp2, .(double) i,
(double) ( ((fedge+redge) >> 1 ) + m_yorg ).
CDE PEN RED );

}
}
DrawLeaf ( init, iid, end, eid, CDE PEN BLUE );

}

int CRunLength::NearId ( imt index, 4int mid, iat 1lid )

{

int i, idiff, pid, cid, nid;
idiff = abs ( mid - 1lid );
if ( idiff > 1 ) .
{
for ( i =1 ; i < idiff ; i++ )

if ( mid > lid ) cid = lid + i;
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4776: else cid = 1lid - i;

4777: pid = CANOBject [index]) (cid].prev id;
4778: nid = CANOBject [index) [cid] .next id;
4779: if ( pid !s -1 || nid t= -1 )

4780: return cid;

4781: }

4782: }

4783

4784 : returns mid;

4785: )

4786

4787: void CRunLength::AddCrossPoint ( 4int nindex, 4int-nid, int dindex )
4788: |

4789: int next id, count, ncount;

4790: int i, prev id, pcount;

4791: CVtS2App *PApp = (CVt52App *) AfxGetApp {);

4792: '

4793: 42. { nindex > cindex )}

4794 {

4795 for { i = 0 ; i < 10 ; i++, nindex++)

4796 ot

4797: count = CANOBject [nindex} {nid].count;

4798 next id = CANOBject [nindex) {nid].next id;

4799

4800: if ( next_id == -1 ) break;

4801

4802: ncount = CANOBject (nindex+1) [next id).count;

4803: 1f ( ncount > {(count+1l) ) ) -

4804

4B05: CANOBject [nindex+1] {next id].cross = OBCROSS;

4806: it (vdebug)

4807: CIC draw cross ( oh Console (PApp->Frame Index}],

4808: (double) ((nindex+1)*m sample+m xorg),

4809: (double) (((CANOBject(nindex+1l] [next id].fedge +

4810: CANOBject {nindex+1] [next id].redge) >>1) + m yorg
Y, .

4811: S, 0, CDE PEN BLUE );

4812: break;

4813 }

4814:

4815: }

4816: }

4817: slse

4818: {

4819: for (i = 0 ; i < 10 ; i++, nindex--)

4820: {

4821: count = CANOBject ([nindex]} [(nid].count;

4822: prev id = CANOBject [nindex] [nid).prev id;

4823

4824 : 12 ( prev_id == -1 ) break;

4825

4826 pcount = CANOBject [(nindex-1] (prev id].count;

4827: if ( pcount > {(count-1} )

4828

4829: CANOBject [nindex-1] (prev id].cross = OBCROSS;

4830: ) it (vdebugq)

4831: ‘CIC draw cross ( oh Console {[PApp->Frame Index]),

4832: " '(double) ((nindex-1)+*m sample+m xorg),

4833 (double) (((CANOBject[nindex-1] {prev id].fedge +

4834 CaNOBject [nindex-1) [prev id] .redge) >>1) + m yorg
|

4835: 5, 0, CDE PEN BLUE );

4836: break;

4837 )

4838 }

4839:

4840: }

4841;

4842: void CRunlength::FindCuttingPoint ()

4843

4844: int i, j, xc, cross;

4845: CVES2App *PApp = (CVt52App *) AfxGetApp ();

4846:

4847: PApp->mcutcnt = 0;

4848: for ( i = 0, xXC = m_xorg ; i < xcount ; i++, Xc += m_sample )
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4849:
4850:
4851
4852:
4853
4854:
4855:
4856:
4857:
4858:
4859:
4860:
4861:
4862
4863
4864
4865:
4866
4867:

4917:
4918:
4919

4520:
4921:
4922

KIMM,

}

for ( j = 0 ; j < OBCount {il ; j++ )
{ :
cross = CANOBject [i][j).cross; RIS
if ( cross == OBCROSS || cross == OBPARENT ' )
. (CALCuttingPoint ( i ,.j ); -
}
} . . . -

CIC force refresh ( oh Console{PApp->Frame Index] );

vold CRunLength::CALCuttingPeint ( imt i, int:j )

int index, conti, ret;

int cid, cross, init, color;

int CHAIN (100]), temp;

int xcut, ycut, next_id;

double xpnt, ypnt;

CVt52App *PApp = (CVtS52App *) AfxGetApp -{);

index = i;
cid = j;

conti = 1;
for { int k =~ 0 ; index < xcount ; index++, k++ )
{

cross = CANOBject [index] (cid).cross;

1¢ ( conti )

{
it ( cross != OBCROSS && cross != OBPARENT )
{
init = k;
conti = 0;
else
if ( k ) CANOBject [index] [cid).cross += OBCHECK;
}
elase
// Cutting Point
if ( cross == OBCROSS || cross == OBPARENT )
int avg;
avg = init + ({ k - init ) »> 1);

xXcut = i + avg;
temp = CHAIN [avg];
if (temp == -1)
{
Xcut++;
temp = CHAIN{avg+1l);

ycut = CANOBject [xcut] [temp].fedge +

CANOBject [xcut) [temp] .redge; .
ycut »»= 1.
if ( CANOBject ([xcut] [temp].type == NORMAL )

xpnt = (double) (xcut*m sample + m_xorg);
ypnt = (double} {(ycut + m yorg);
PApp->xCutPnt [PApp->mcutent] =

(int) (( PApp->mcal xcent - xpnt ) * PApp->m_xscale);
PApPpP->yCutPnt [PApp->mcutcnt] =
(int) (( ypnt - PApp->mcal_ycent ) * PApp->m_yscale);

PApp->mcutcnt++;

it ( CANOBject [xcut]) [temp].avg >= (maxedge - 10) )
color = CDE PEN YELLOW;

else color = CDE_PEN_ORANGE;

it (vdebug)
( . . . B . -
CIC draw line { oh Consocle[PApp->Frame Index],
(double) (xcut*m_sample+m_xorg-1), .{double)}
{ycut+m yorg-10), :
(double) (xcut*m sample+m xorg-1),

(double) (ycut+m yorg+10), color );
CIC draw line (.oh Console[PApp->Frame Index],
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4924
4925:
4926:
4927:

4992:
4993:
4994:
4995:

KIMM,

16-Dec-1999 13:43 Page
(double) (xcut*m_sample+m_xorg), (double)
(ycut+m yorg-10), ’ '
(double) (xcut*m samples+m xorg),

(double)

(ycut+m yorg+10),

color };

CIC draw line { oh Console[PApp->Frame Index],

(xcut*m_sample+m_xorg+1l),

(double)

{xcut*m sample+m xorg+l),

(double)
(ycut+m yorg-10),
{(double)
(double) (ycut+m_yorg+10), color };
1 .
//if ( cross == OBPARENT )
ClearOBPARENT ( index, cid );
break;

}

next id « CANOBject [index] [cid]).next id;
i2 ( next_id == -1 )
{
ret = CheckStop ( index, cid };
if ( ret == -1 ) break;
else
{
CHAIN(k++) = cid;
CHAIN(k]} = -1;
index++;
cid = ret;
}
}
else
CHAIN (k] = cid;
cid = next id;
}
}
}
void CRunLength::ClearOBPARENT ( 4iat i, imt j )
{
int index, cid; -
int next_id, cross;
int pid;
index « i;
cid = §;
pid = -2;
for ( ; index < xcount ; index++ )
cross = CANOBject [index) {cid]} .cross;
if ( cross == OBPARENT )
{
if ( pid ta -2 )
CANOBject [index-1) [pid).cross += OBCHECK;
pid = cid;
}
else
break;
next id = CANOBject [index] {cid].next igd;
if ( next_id == -1 ) break;
cid = next id;
}
}
int CRunlength::CheckStop ( imt index, int cid )}
{ E
int pcent, plength;
int ncent, nlength;
int i, nid, diff, min;
if ( index > ( xcount - 4 ) ) rweturm -1;

Robotics/Control Lab.
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4996: it ( OBCount ({index+1) ) return -1;

4997: if ( OBCount {index+1} == 0 )

4998: {

4999: pcent = CANOBject [index) [cid).fedge +

5000: CANOBject [index]) [cid] .redge;

5001: plength = CANOBject{index) [cid).length;

5002:

5003: nid = -1; min = 1000;

5004: for ( i = 0 ; i < OBCount[index+2) ; i++ )

5005 : {

5006: ncent = CANOBject{index+2) [i).fedge +

5007: CANOBject [index+2]) [i) .redge;

5008: nlength = CANOBject{index+2]{i].length;

5009: it ( abs (pcent-ncent) < 6 && abs (plength-nlength) < 3 )
5010

S011: diff = abs {pcent-ncent) + abs {plength-nlength);
5012: it ( min > diff )

5013: {

5014: nid = i;

5015: min = diff;

5016 Y

5017 }

5018 }

5019: }

5020

5021 if¢ { nid 1= -1 ) returnm nid;

5022: else return -1;

5023: }

5024

S025: BOOL CRunLength::0OnInitDialog({(}

5026:

5027: CVES2App *PApp = (CVtS2App *) AfxGetApp ();

5028

5029: CDialog::0OnInitDialog();

5030

50131: // TODO: Add extra initialization here

5032 m xorg = PApp->mRunxorg;

5033 m xsize = PApp->mRunxsize;

5034 m yorg = PApp->mRunyorg;

5035 m ysize = PApp->mRunysize;

5036 m sample = PApp->mRunsample;

5037 m diff = PApp->mRundiff;

5038 thres = 90;

5039

5040: UpdateData {FALSE) ;

5041

5042: 1¢ ( vdebug )

5043

5044: CIC draw rect ( oh Console(PApp->Frame Index]), {(double} m xorg,
5045: (double) m yorg, {double) m_xsize, (double) m_ysize,
5046 CDE PEN GREEN };

5047: CIC force refresh ( oh Console[PApp->Frame Index] );
5048

5049

5050: return TRUE; // return TRUE unless you set the focus to a control
5051: // EXCEPTION: OCX Property Pages should return FALSE
5052: }
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